IR "SEPTEMBER 1938 
AND WIRE PRODUCTS 





Z a\ fir 

“Bast .d on a¢ tu se 
: lay $ condition® 
~soaey =~ : is 
ee) in justry- ae 
oO 

j to 4 ps sycho! = 
rai » When 

nd - 

ee effectiv’ | 


osts 
pits t. 
new equipme™ 


to 


e\ in dustrY i 
ling new 


unde 


{ — j 
solid to the 


attu "y by install 


Pe 


that’s exactly the attitude we have 
noted in the wire drawing industry. 
Alert wire manufacturers have 
learned from experience that the 
only sure way to keep quality up, 
operating and maintenance costs down and still meet deliveries 
on schedule,—at one and the same time—is to constantly 
maintain their position with the finest, most modern equip- 
ment it is possible to install. 
We pride ourselves on the important part VAUGHN 
MACHINERY is playing in the present and future plans of 
progressive wire mills everywhere. 


THE VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO 


Yh \ Complete Wire Drawing Equipment... Continuous or Single 
Hole ... For the Largest Bars ... For the Smallest Wire 
... Ferrous, Non-Ferrous Materials or Their Alloys 
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The experience of 


a thousand products applied to your job 


Youngstown wire engineers spend much of their time in 
the plants of their customers. Constantly working with 
the daily production problems of wire users, their 
experience in cold heading developments has given 
them a vast fund of operating knowledge, all of which 
is ready to be applied in your shop, for your profit. 


Exceptional problems in wire forming are taken to a 


round table discussion in Youngstown, where metallur- 
gists, mechanical engineers, operating men and plant 
superintendenis—a// on your staff, all working for you 
—go to work to solve your worry, help cut your cost. 
Use this Youngstown service now, and you will cut 
rejects to a minimum, increase production, and improve 
your all-important net profit. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels @ 


TUUNGOTOWN | 


GENERAL OFFICES e 


Wire e Pipe and Tubular Products e Sheets e Plates e Conduit e Tin Plate e Bars e Rods e Nails e Unions e Tie Plates and Spikes 12.1 


YOUNGSTOWN, OHIO 
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CARBOLOY COMPANY, INc. OM” parts with 
DETROIT, MICHIGAN 


CHICAGO + CLEVELAND - NEWARK + PHILADELPHIA - PITTSBURGH 
STAMFORD, CONN. + WORCESTER, MASS. SRD 
Plants at: Detroit, Cleveland, Stamford, Conn. 
Authorized Distributors: Hartley Wire Die Co., Waterbury, Conn., 
Canadian General Electric Co., Ltd., Toronto, Canada 


with Carboloy cemented carbide. 
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OCTOBER :I7:2I 


Tell everyone NOW and make it definite. Tell your business 
associates, your wife and family, your golf rivals and bridge pals, 
that you won't be available between Oct. 17th and 21st — that 
you will be in Detroit with other progressive metal men, attending 


National Metal Congress and Exposition. 


Tell them that “The world’s greatest annual event in the Metal 
Industries” is going to be bigger, better and more helpful than 
ever before and that you can't afford to miss it. Tell them that 
it’s going to make you a more valuable man... . to your com- 
pany, to your femily and to yourself .... because it will bring 
you up to the minute on every latest development and new im- 
provement in your particular field of activity. Tell them that a 
large part of the things you will see and hear will be utterly and 
completely new, saved for first introduction at the Congress and 
Exposition. Tell them that it’s an absolute “MUST” on your 


calendar and that nothing can stop you from being present. 


Wire Asso 


Institute of Metals Divi 
A.1.M.E. 


lron & Steel Division, 


A.1.M.E. 
American Welding 
Society 

v 
Under the auspices of 


American Society for Metals 
7016, Euclid Avenue 
Cleveland, Ohio 


HETALS -y 
gpustples. 


Whe) Ya arul EXPOSITION 








AETNA-STANDARD > 
(Lure Lrawing Nachum 


MAXIMUM EFFICIENCY 
MINIMUM UPKEEP 


Among important features are: 


1. Unusually effective system of water cooling, which 
has the effect of increasing die life, finishing speed 
and torsion test. 





. Rigid die boxes, which facilitate rapid and accurate 
casting. 


. Overhead take-off, which reduces threading time. 
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CONSULTANTS—DESIGNERS AND BUILDERS TO THE STEEL AND NON-FERROUS INDUSTRIES 
Home Office... YOUNGSTOWN, OHIO, U.S. A. 


ASSOCIATED COMPANIES 
id, Wrightson & Co. Limited, Thornaby-on-Tees, England. Aktiebolaget Arboga Mekaniska Verkstad, Arboga, Sweden: 
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A. Rivets, nails, screws, cotter pins, 
bicycle wheel spokes—other 
cold-headed items 


B. Kitchen utensils in popular de- 
man 

C. Shelving grills, refrigerator trays. 

D. Chains 

E, Springs 


Tue MANY desirable properties of stain- 
less steel make it the perfect answer to many a 
manufacturing and merchandising problem— 
if it can be fabricated. You may have tried 
stainless steel wire in the past, and met with 
some production difficulties. Pittsburgh Stain- 
less Steel Wire, however, is so correctly con- 
trolled as to analysis, drafting, and heat treat- 
ment that it fabricates almost as readily as 
ordinary carbon steel. It is the achievement 
of a corps of wire-making specialists with a 
background of more than 35 years of meeting 
and solving wire-working problems. Our 
technical men will gladly discuss with you 
any adaptation of stainless wire that you may 
be considering. Feel free to consult them. 


PITTSBURGH STEEL COMPANY 
1641 GRANT BUILDING - PITTSBURGH, PA. 


New York Detroit Chicago Cleveland 
Memphis Houston Los Angeles 
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Meets 
Exacting 
Requirements 


Leak-proof Enameled Wire 


It is the copper we use that enables us to state without qualifi- 
cation that Winco Enameled Wire will not leak. We use special 
oxygen-free copper that draws so clean, so free from slivers, that 
the enameling is perfect. There's not a leak in it. Every foot of 
wire is mercury-tested before shipment to assure the buyer a wire 


as perfect as humans can make it. Write for a generous sample. 


* * * 


Winco Enameled wire is covered to the same dimensions as fab- 
ric-covered wire so the user need not change his equipment. It 
will withstand softening in varnish-dipping and baking. It costs 
considerably less than silk-covered wire. Write for sample. 


Hudco Products cover a complete 
line of fine wires of all kinds, bare 
and for metal spraying. Also, brush 
wires of all kinds, tinsel lahns, met- 
allic fibres for packing purposes, 
etc. Hudco is headquarters for 
supplies of this sort. Established 
in 1902, experience and _ skilled 
workmanship are back of every 
Hudco product. 





HUDSON WIRE COMPANY 


OSSINING, N. Y. 
ESTAB. 1902 Successors ROYLE & AKIN ESTAB. 1902 
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L, has always been our policy 
to maintain the lead in reducing die-costs for 
the wire drawer. We were the first die manu- 
facturer to salvage worn-out dies. We were 
the first to se]l dies at “popular prices.” Today, 
we are still in the lead. 


We call particular attention to our Semi- 
Finished class of dies. A Master Semi-Finished 
Die has all the inside surfaces ground con- 
centric. When the wire drawer buys this pro- 
duct, he won’t have to grind the angles and 
bearings (virgin metal lies .020 beneath the 
“skin”). He won't have to correct out of round 
and out of center holes as they come from the 
furnace and the relief angle won't have to be 
ground in. 


All the labor which must go into a die from 
the “rough cored” to the “semi-finished” stage 
is performed here at our factory and yet the 
cost is far lower than through any other 
scheme of producing a die ready for finishing. 


Consult Master on your next requisition. We 
can show you definite savings. 


WIRE DIE CORPORATION 


408 CONCORD AVENUE NEW YORK CITY 
Diamond 
wae orawinc ots = Carbide 


WIRE ROD AND TUBE DIES Y, 
teel 


COLO HEADING AND TRIMMER DIES 
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If your production problems 
include the drawing or extrud- 
ing of rounds, standard or 
special shapes, you can speed- 
up operations by equipping 
with FIRTHALOY Sintered 
Carbide Dies. At the same 
time you can improve the 
product in size-accuracy and 


finish. 


Our FIRTHALOY Engineers 
have helped many mills to ob- 
tain greater accuracy, greater 
yield and better quality 
products through the use of 
FIRTHALOY Dies. May they 
consult with you concerning 


This two hole FIRTHALOY Sintered Carbide your drawing or extrusion 
Die solved a problem for one large manufacturer. problems? 


Works: McKEESPORT, PA 

ee NEW YORK CHICAGO 
HARTFORD PHILADELPHIA 
LOS ANGELES DETROIT 


CLEVELAND DAYTON 
Mia aides' 2 pa 
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Notes on Die Stresses 


By Kenneth B. Lewis, 


Consulting Wire Mill Engineer, 
Worcester, Mass, 


A discussion on die stresses, 
together with an analysis of the 
advantages and disadvantages 
of the pre-stressing of wire by 
back pull. The author calls at- 
tention to his study in 1933 on 
Wis sumiect. * * * * 


Notes on Die Stresses 

N any examination of the stresses 
in wire drawing, die pull is 
bound to be prominent. The pur- 
pose may be to estimate die pull, 
or, if some stress factor is being 
sought, die pull as determined in 
tests will be a known factor in the 
equation. Any attempt to develop 
a scientifically based die pull 
formula brings out all the stresses 


active in the die cone. 
7 a 
[ 


T is undisputed that the one | 
factor with which die pull | 
varies directly is the strength of 





HE total stress in the cone will 
naturally be the pressure per 
square inch, already named m y p, 
times the area on which it is ap- 
plied, that is, the area of the curved 





the stock. The steel must be | 
stressed to its yield point before () ee 
flow starts, and since it flows away a Py 
at that stress it cannot be stressed / 
higher. Yield point is clearly the 
property which is a factor in the 
equation. As the yield point rises | 
during passage through the die, | 
something between the yield point 
of the drawn and of the undrawn | 
wire must be correct; an average 
or “mean” yield voint, which will | 
appear in the following paragraphs 8 
as my p. Whether or not this is 6 J 
an arithmetical mean of the yield 
points as determined by the usual 
tests is another question, one for 
more extended discussion. 











Horizontal component of total forces 


Fig. 1. 


angle. 


The horizontal component of the deform- 
ing force in the wire-drawing operation may be 
shown to have a value independent of the die 

+ + 


surface of a cone frustrum whose 
bases are the drawn and undrawn 
wire. A convenient formula for 
this area is secured by subtracting 
the area of the finishing wire from 
the area of the starting wire, and 
dividing the result by the sine of 
half the die angle, or, putting it 


This ex- 





mathematically, — 
sin 
pression is not to be found in any 
text book or hand book I have seen, 
but the expressions given in text 
books can be transformed by sound 
and legitimate calculation into 


A Rotigs a . . . . 
— which, since it is concerned 





sin 
with units that we always carry in 
mind, is excellent for our purpose. 

+ + + 

A—a 

| T seems then that xmyp 
sin 

expresses the sum of the forces 
active in deforming wire in a die. 
These forces have a component 
which acts in the direction of draw- 
ing, and it is most certainly arrived 
at by multiplying them by the sine 
of half the die angle. The expres- 


A-==4 
x m y p x sin becomes 








sion 
sin 
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A —a 
x m y p when the sines are 
sin 
seen to cancel each other, and ex- 
presses that part of die pull which 
deforms the metal. 
++ + 
N addition to deforming force 
there is of course a frictional 
force, and it is a large fraction of 
the whole. The total friction is of 
course the total pressure multiplied 
by coefficient of friction, and as it 
acts along the die walls it must be 
multiplied by the cosine of half the 
die angle to get the component in 
the direction of drawing. It is, 
A—a 
therefore, xmypxux 
sin 
cosine. Cosine divided by sine is 
equal to cotangent, so the expres- 
sion becomes A—axmypxcotu. 
++ + 
“TO get die pull we should add 
! the horizontal components of 
the deforming and of the frictional 
forces. This looks like A — a x 
mvyvp+A—axmypxcotu, 
and this can be factored by divid- 
ing it by A—axmy p, the result 
being A—axmyp (1+ cot un). 
This, apparently, is the formula for 
die pull. 
+ + + 
CEVERAL interesting and signi- 
~ ficant suggestions lie in these 
expressions. In the first place 
note that the expression for de- 
forming force, A — a (my p) con- 
tains nothing relating to the die 
angle. Apparentlv deforming force 
is independent of the die angle. and 
I shall explain later how I checked 
this exverimentally and found it 
true. On the other hand, in the 
expression for friction the angle, 
through its cotangent, is 
of extreme importance. 
Recalling that a slight de- Sol 
crease in die angle may 
result in a broken wire, 
we find this logical. 
+ + + 
2 the expression for 
total die pull, A — a 
(my p) 1+ cot u, we find 
all the factors our experi- 
ence tells us are signifi- 
cant, and evaluated rough- 
lv as we would expect. 
Yield point is a direct 
factor, affecting deforma- 





_-L-Aorizontal component 
: 2 7 of fotal friction 

i eae eee roms PS 
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Total friction-" 














Fig. 2. The horizontal component of the friction 
(in the direction of the die pull) is nearly equal 
to the total amount of the friction. 


tion and friction alike. A — a ex- 
presses both the size of the wire 
and the amount of reduction. We 
know these both come into ques- 
tion, but knowing that a light draft 
on large stock may give the same 
pull as a heavy draft on small wire 
we are not disturbed to find the 
whole relationship expressed simp- 
ly by the difference in areas; both 
situations are covered. The ex- 
pression 1 + cot u is clearly a 
factor by which deforming force 
is multiplied to add friction. The 
cotangent gives us the effect of die 
angle which we know is significant, 
as is also the effectiveness of lubri- 
cation, expressed by u, and the 
fact that neither is a direct factor 
is clear from the term 1 +, which 
modifies their force. 
++ + 
POINT worthy of note is that 
the angle, as such, does not 
really affect the results. We use 
trigonometric functions of the 
angle, it is true, but only because 
they provide the simplest way to 
express the really significant 
factor, contact between die and 
wire. 
+ + + 
ANY years ago when I was 
breaking in as a wire ma- 
chinery man I got hold of a formula 
for die pull. E. H. Webb, of Webb 


rf 


Fig. 2A. Variation of friction with draft. + 7 





Wire Works, gave it to me as 
“twice the breaking strength of 
the section removed.” In other 
words, A—axt.s.x 2. Gradu- 
ally I found that the factor 2 must 
be varied according to the draft, 
ranging chiefly from 114 in heavy 
reductions to 3 in very light ones. 
J. D. Brunton has published the 
same formula in Wire and Wire 
Products, with a curve showing 
how the factor varies with the 
draft. After I had hammered out 
the scientific formula I was struck 
by its great similarity to these 
rule-of-thumb methods and I 
studied them. In normal wire 
working the tensile strength of 
the entering wire is just about 
equal to the average of the yield 
points before and after the draft. 
Of course yield point is low in a 
rod or annealed wire, but the first 
draft shoots it up enormously. 
Try over a few random examples 
and you'll be amazed how close this 
relationship is. 
+ + + 
S for the factor 2, a 30% draft 
is commonly made in an angle 
whose cotangent is about 10. Coef- 
ficient of friction in dry drawing 
is never far from .10, so 1 + cot u 
is just about 2, varying up and 
down a trifle as the angle changes 
for heavy and light drafts. 
+ + + 
HAVE asked both Webb and 


Brunton who was the mathe- 
matical genius who got at the inner 
meaning of die stresses so many 
years ahead of the rest of us. Both 
assure me that the formula is very 
old and simply grew up spontane- 
ously without benefit of science. 

This is almost incredible. 
+ + + 


GIVE here a _ factor 

curve for this old 
formula. It is pretty re- 
liable in the middle range, 
but uncertain in extreme- 

lv light drafts as in bar 
drawing and in_ very 
coarse coil work. This is 
doubtless because in such 

e drafts the rise in yield 
point is not great enough 
to make its mean value 
equal to the starting 
+ tensile. For drafts under 
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15% it is safer to use mean yield 
/ 
points, actual or estimated. 


+ + + 


AVING got ourselves a formula 


that looks scientifically cor- 
rect the natural thing to do is to 
study it for clues leading to a re- 
duction in die pull A — a isa fact 
which simply can’t be touched. 
M y p appears to be a fixed at- 
tribute of the metal, beyond con- 
trol. Coefficient of friction is 
vulnerable, of course; it yields to 
careful preparation of rod and 
lubricant, and probably responds 
somewhat to the degree of polish 
of the die, but there’s no way to 
affect it by waving a mathematical 
wand over it. It is a practical pro- 
blem, as always. 
oO 
HERE is one soft looking spot 
in the formula; it is the co- 
tangent. If we reduce it the whole 
friction factor comes down. Larger 
angles have smaller cotangents, 
and this fact runs right along with 
logic and experience. Large angles 
mean less contact — less friction. 
But any attempt to cut die pull 
this way defeats itself. If, with 
the same starting and finishing 
size in the same stock, the die angle 
is varied progressively from small 
to large, there is first a steady drop 
in die pull as the contact gets small- 
er. Then the curve falters, 
straightens out, and usually turns 
up a little, or moves in a succession 
of waves that may or may not have 
ameaning. I present here a typical 
chart of die angle / die pull de- 
terminations. They are not actual 
results, but are typical of the curve 
that such an experiment always 
produces. 


130 


° 


Pounds, Die Pull 
° 
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Degrees, Half Anale 

Fig. 3. The total die pull in relation to the die 

angle shows that nothing is gained by resorting 
to either small or large die angles. 


INCE the die pull remains 
practically constant while cot. 
is decreasing, it is clear that some 
other factor is rising, and it might 
be either m y p or u. My con- 
clusion, when I ran upon the situa- 
tion, was that yield point must 
vary with the angle. It is not hard 
to believe that the metal would 
vield more readily in a die of an 
easy angle, and on the other hand 
it is easy to think of coefficient of 
friction as a stable attribute of a 
given wire and a given die, assum- 
ing preparation and lubrication to 
be uniform. It was my theory that 
yield point varied in abnormally 
large angles. 
+ + + 
HERE is no more ghastly trag- 
edy than the murder of a 
beautiful theory by a gang of brutal 
facts. I figured out a very neat 
way to determine m y p during the 
draft, through the application of 
a back pull on the wire. It is be- 
coming well known now, though it 
was quite unknown to me back in 
1930, that wire pre-stressed in ten- 
sion requires less stressing in com- 
pression to reach its yield point, 
and that the relationship between 
the amount of pre-stressing and 
the decrease of pressure in the die 


is linear. If the wire is pre-stress- 
ed until die pressure is halved, 
the unit stress in the undrawn 
wire is half of its mean yield 
point, and of course this is 
true of all degress of stressing. 
Testing wire thus in a series of die 
angles I was mortified to find that 
yield point is absolutely constant. 
The only possible conclusion is that 
\ varies; that it is constant in the 
upper part of the curve, but begins 
to rise when the die angles get be- 
yond a certain relationship to the 
drafts. The accompanying table is 
typical of the way these m y p de- 
terminations work out. 
+ + + 
SHOULD perhaps mention that 
I published all this material in 
considerably greater detail five 
vears ago, in Wire and Wire Pro- 
ducts. (July to October, 1933). At 
that time wire men had just begun 
to realize what was facing the 
country from Washington and 
were walking the floor with their 
heads whirling. At least that’s the 
most charitable interpretation of 
the apparent fact that nobody read 
my articles. I am quite sure of the 
fact, because the whole matter has 
been rediscovered and republished 
several times, in more or less de- 
tail. 
+ + + 
* Saapeaneuepse the pre-stressing 
of wire by back-pull, there are 
commercial implications which are 
gradually being explored. One or 
two limited patents have issued, 
and three of us are in an interfer- 
ence in the Patent Office on more 
fundamental aspects. The matter 
is decidedly complex, and the vari- 
ous ways in which advantage can 


(Please turn to Page 476) 
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The Comparison and Identification of 


Wire In A Coal Mine Bombing Case 


PART | 
By Charles M. Wilson, 


Assistant Professor of Police Science and Research Engineer, 





BITTER controversy in the 
coal fields of Southern Illinois 
between two rival coal mine 
unions during the period of time 
extending from 1932 to the latter 
part of 1935 created a serious situ- 
ation approaching in many re- 
spects the proportions of a civil 
war. Bombings, murders, and 
wholesale intimidations had prac- 
tically dispensed with the orderly 
processes established for the en- 
forcement of law and the settle- 
ment of disputes. 
+ + + 
T was the consensus of those 
who had followed the develop- 
ment of this mine warfare that if 
sufficient evidence could be ob- 
tained in any one instance, which 
would serve to fix the responsi- 
bility for the offense committed, 
there would result a cessation of 
these various acts of violence and 
an immediate improvement of the 
deplorable situation. However, 
the very nature of the offenses 
made it extremely difficult to con- 
duct a successful investigation. 
+ + + 
N their efforts to exhaust all 
possibilities in the process of 
investigating these crimes the 
state law-enforcement agencies re- 
tained the services of the Scienti- 
fic Crime Detection Laboratory of 
Northwestern University School of 
Law.' Shortly thereafter there 
occurred the bombing of the power 
house of the Valier Coal Mine, 





1The following state officials were par- 
ticularly active in this respect. Gov- 
ernor Henry Horner, Attorney General 
Otto Kerner, and T. P. Sullivan, Super- 
intendent of the Illinois State Bureau of 
Criminal Identification and _ Investiga- 
tion. 


Scientific Crime Detection Laboratory, 
Northwestern University School of Law 


Of interest to producers of wire 
will be the method of solving 
the problem of the crime of 
bombing coal mines as shown 
in the research herewith. * * 
Prior to identifying the wire as 
outlined in this article, it was 
necessary to make a complete 
study of the production of bi- 
metallic wire. This study will 
be published as Part Ii of the 
article in the November issue. 
The article was originally print- 
ed in The American Journal 
of Police Science, incorpor- 
ated in The Journal of Criminal 
Law and Criminology, Vol. 28, 
No. 6, 1938 and is published 
herewith by permission. * * 
SOR A 
located at Valier, Illinois. The re- 
sult of the Laboratory’s participa- 
tion in this particular investiga- 
tion constitutes the principal sub- 
ject matter of this paper. 
> << 
T the time of the explosion 
the State’s Attorney and the 
Sheriff of Franklin County were 
notified, and upon arriving at the 
mine they made a superficial ex- 
amination of the remains of the 
power house and its contents. The 
battered remains of an alarm clock 
were recovered, together with four 
small dry cells." 
+ + + 
ECAUSE of certain activities 
known to the Sheriff and the 
State’s Attorney, Mitchell Mc- 
Donald and Robert Robertson, two 
former employees of the mine, 
were taken into custody and held 
for investigation pending the ar- 
rival of representatives of the 
Laboratory. 





¥ ihe scene of the explosion was 
carefully examined by two 
members of the Laboratory Staff* 
and a number of photographs taken 
of the remains. (See Figures 1, 
2, and 3.) Two additional dry cells 
and several small brass gears were 
discovered, which were later found 
to have originally been part of the 
alarm clock recovered by the 
Sheriff. These articles were lo- 
cated in the generator pit at the 
entrance to a duct or conduit (Fig. 
2, No. 1) through which the cables 
ran under the floor to the switch- 
board located on the east wall of 


the power house.* 
+ + + 


hla 94 small fragments of 
tin plate were recovered from 
the 2” x 10” rafters that originally 
supported the roof of the power 
house. These pieces of tin had 
been propelled with sufficient 
velocity to penetrate the wood 


/ 


rafters a distance of 14” to 34”. 





2The six dry cells recovered were of 
the type assembled to form “B” and “C” 
radic battery blocks developing from 
22, te 45 volts. This would have been 
an ample potential difference to cause 
detonation of electric squib or blasting 
cap. 

’Leonarde Keeler and the writer. Mr. 
Keeler examined each of the suspects by 
means of the polygraph or so-called “lie- 
detector,” the results of which confirmed 
the suspicions of the Sheriff and State’s 
Attorney. 

4The fact that the batteries and the 
alarm clock timing device were found 
under the generator, and at end opposite 
the apparent localization of the explos- 
ive force, suggests the possibility that 
the detonating circuit had been connect- 
ed to generator cables to provide a sec- 
ondary means of detonating the bomb. 
At the time of the explosion the mine was 
shut down and the motor-generator was 
not in operation. The mine was schedul- 
ed to re-open just five hours after the 
explosion occurred. 
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The pieces were so severely strain- 
ed—as would be expected under 
these circumstances — that meas- 
urements of the thickness of the 
metal or tin-plant could not be de- 
pended upon. One of the pieces, 
irregular in shape and measuring 
approximately 12” in width, had 
running across it a portion of the 
original crimped seam of the can 
(presumably) from which it had 
been torn. The material (tin- 
plate) and the seam were found to 
be similar to certain types of tin- 
plate used in the manufacture of 
the common square, five-gallon oil 
cans.” 


+ + + 


XAMINATION of the remains 
of the 1000 K.V.A. motor- 
generator, essential to the opera- 
tion of the mine, revealed un- 
mistakable evidence that the local- 
ization of the explosive force had 
been confined to the northwest 
corner of the concrete pit under 
the motor unit. (Fig. 3.) The 
machine, comprising four units 
(exciter, motor, flywheel, and 220- 
volt direct current generator), was 
mounted on a common shaft, and 
was supported by a cast-iron base 
which rested on a concrete founda- 
tion, level with the floor of the 
power house. Below the motor and 
generator units were two pits, the 
floor of which extended approxi- 
mately 24” below the power house 
floor level. Upon examination of 
the surface of the motor pit it ap- 
peared that the northwest corner 
had been freshly abraded or shat- 
tered, whereas the surface of the 
remainder of the motor pit and the 
entire generator pit had an accum- 
ulation of grease and dust which 
apparently had been acquired over 
a long period of time. Immediate- 
ly above that corner of the motor 
pit the wrap-wires binding the 
armature windings had been torn 
loose, whereas on the opposite side 
of the armature the wrap-wires 
were intact. Moreover, a study of 
the direction of the flight of parts 





‘Investigations made in connection 
with other bombings in the coal fields of 
Southern Illinois revealed that 60% 
dynamite had often been packed in one 
and five gallon alcohol and oil cans pre- 
sparatory to transporting it to the scene 
oi a bombing. 
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Figure 1. Remains of power house of Valier Coal Mine. West wall in foreground. No. 1 
locates position where alarm mechanism was recovered (on east side of generator). No. 2 
and No. 3 locate motor-generator illustrated in Figure 3, infra. aa + 


. 
sd 





Figure 2. North wall of power house shown in foreground. Alarm mechanism recovered in 
+ + + 


position indicated by No. 


of the machine and debris indicated 
that their trajectories extended 
radially outward from the north- 
west corner of the pit. All these 
observations, together with the 
fact that only the north wall of 
the power house remained stand- 
ing, pointed to the conclusion that 
the focus of the explosion must 
have been in the northwest corner 


of the pit. 
+ + + 


ROM the shattering effect of 
the explosion it was quite ap- 
parent that the damage resulted 
from a “high” explosive—that is 
one with explosive velocity of 5,- 
000 to 25,000 feet per second.® 
Some idea of the explosion can be 


+ 


gained from the following: A piece 
of the cast-iron base of the motor- 
generator weighing approximately 
125 pounds was blown a distance 
of 150 feet; another piece of the 
same cast-iron base weighing 63 
pounds was blown over the top of 
a one-story warehouse and landed 
a distance of 300 feet from its 
original position. 
+ + + 
FTER completing the examin- 
ation of the scene of the ex- 





6For detailed explanation of the dif- 
ferences in the effects of “high” and 
“low” explosives see Muehlberger C. W., 
“The Investigation of Bombs and Ex- 
plosions,” J. Criminal Law and Crim., 28 
(3, 4): 406-432; 581-607 (1937), and par- 
ticularly at pp. 409-416. 
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Figure 3. 





Localized shattering cffect of the explosive at the base of the large motor-generator. 
+ + + 


Note localized rending damage to armature wrap wires. 


plosion, and after having inspected 
the battered remains of the alarm 





(Editor’s Note: At the trial of this 
case the photographs shown in Figures 
1, 2, and 3, which were taken by Mr. Wil- 
son, proved to be extremely valuable to 
the prosecution for the purpose of estab- 
lishing the fact that a “high” explosive 
had been used and that therefore the 
damage could not have resulted from a 
“low” explosive with coal dust or gases 
as the causative agents. Dr. C. W. 
Muehlberger, the author of the articles 
referred to in footnote 6, utilized the 
photographs as the basis for his testi- 
mony that the effects of the explosion, 
as illustrated by the photographs, identi- 
fied the causative agent as a “high” ex- 
plosive.) 


clock and other objects recovered, 
the writer made a thorough search 
of the home ‘and private workship 
of the two former mine employees 
under arrest.’ It was thought that 
in the event these men were the 
guilty parties, some physical evi- 
dence might be located on their 
premises, and particularly in the 
workshop, which would be of value 
in establishing their participation 
in the crime. 
+ + + 


HE workshop had been used by 
these two men for repairing 





and overhauling radio receivers, 
and as might be expected in a shop 
of this kind, there existed the 
customary accumulation of parts 
of radio sets in various states of 
disrepair, a number of different 
types of wire, and tools. In a first- 
aid kit, in the shop, was found a 
portion of a roll of one inch white 
surgical adhesive tape, with two 
longitudinal strips missing from 
the end of the roll. In view of the 
fact that similar tape had been 
utilized on the rear of the recover- 
ed alarm clock for the purpose of 
fastening various pieces of wire, 
the roll of tape itself was preserved 
for further examination.’ In ad- 
dition to the tape, the following 
articles were recovered from the 
workshop and retained for labora- 
tory examinations: Four wire- 
cutting tools; six samples of wire 
solder; twenty-four samples of 
solid wire ranging from No. 17 to 
No. 12 Brown and Sharpe gauge; 
five samples of stranded flexible 
insulated wire; and twenty yards 
of linen cord.® 


+ + + 


Laboratory Examinations 


XAMINATION of the remains 
of the alarm clock timing de- 
vice recovered from the scene of 
the explosion revealed the fact 
that two types of wire had been 
used in arranging or constructing 
the mechanism so that it would 
close an electric circuit after the 
lapse of a predetermined time in- 
terval. (See Figure 4—A, B, C.) 
In addition tc the two types of 
wire, two pieces of white adhesive 
tape and a length of linen twine 





7Permission for the search had been 
obtained from the suspects, and there- 
fore the attack upon the admissibility 
of the evidence on the grounds of illegal 
search and seizure was of no avail to 
them at the time of the trial. 

8Subsequently Katherine Keeler of the 
Laboratory Staff made an exhaustive 
examination and comparison of this tape 
and the specimens removed from the 
alarm clock. The results are described 
by her in the accompanying paper. (Vol. 
28, p. 904). 

9Mr. M. E. O’Neill of the Laboratory 
Staff examined and compared the linen 
cord specimens found in possession of 
the suspect and that removed from the 
alarm clock and found them to be sim- 
ilar as to color, number of strands, di- 
rection of twist, etc. 
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had been used in the construction 
of this device. (A facsimile of the 
entire mechanism appears in Fig- 
ure 5-A, B.) The “movable” con- 
tact was made from a short piece 
of No. 12 Brown and Sharpe gauge 
steel core, copper coated wire ap- 
proximately 3” in length (Fig. 
4-A) and had been wrapped with 
a piece of white adhesive tape 
(T,—Fig. 5-A) to serve as insula- 
tion between the wire and the clock. 
A second piece of the same white 
adhesive tape was wrapped around 
the wire (T.—Fig. 5-A), the first 
piece of tape, and the alarm key. 
Over this second piece of tape a 
number of turns of linen cord had 
been used as a “lash line” (Fig. 
5-A, B). To one end of this piece 
of solid wire a flexible insulated 
wire had been soldered. What 
might be referred to as the “sta- 
tionary” contact was arranged by 
soldering an extension on the time 
key. This was a second piece of 
No. 12 Brown and Sharpe gauge 
steel-core, copper-coated wire (Fig. 
4-B). To the tip of this extension 
a length of flexible insulated wire 
had been soldered. 


+ + + 


t 


HE construction of this device 
would permit it to operate in 
the following manner: The “time” 
and “alarm” mechanisms of the 
clock are wound and the alarm key 
set in a “ready” or “open’’ position 
as shown in Figure 5-A. The alarm 
is set to ring after any desired 
lapse of time interval to twelve 
hours. After this time has elapsed, 
the alarm mechanism will then be 
released, the alarm winding key 
revolving in a clockwise direction, 
bringing the movable insulated 
solid wire extension in contact with 
the stationary wire extension sold- 
ered to the time key (Fig. 5-B), 
thus closing an electric circuit in 
which a source of potential differ- 
ence (battery) and an electric 
blasting cap had been included. 


+ + + 


HE flexible leads for the time 
mechanism (e and f of Fig. 
4-A, B) were found to have been 
made from a stranded copper wire 
having a rubber and dyed green- 
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Figure 4. 


(A) Steel core, copper-coated extension (cut into three pieces, a, b, c, 


d, for 


purposes of examination), to which was soldered flexible insulated wire e, found secured to 
the alarm key of the clock recovered from the scene of the explosion. 


(B) Steel core, copper-coated extension (a) soldered to time key, to which was attached the 
+ 


flexible wire (b). 


+ + 
(C) Remains of the alarm clock found at the scene of the explosion. 


— 


os 
(D) Steel core, copper-coated wire 155 mm. long, average diameter .0815”, which was re- 
+ 


covered from the workshop of the suspects. 


yellow cotton braided insulation. 
The strands were found to consist 
of sixteen strands of No. 30 Brown 
and Sharpe gauge copper wire.’° 


+ + + 
OMPARISONS were made in- 


volving these two pieces of 
stranded flexible wire and the five 
specimens of stranded flexible in- 
sulated wire recovered from the 
workshop of McDonald and Robert- 
son. The five specimens of strand- 
ed wire were all found to have been 
made from sixteen strands of No. 
30 B. & S. gauge wire, and each 
had a rubber insulation with a 
woven outer wrap of green and yel- 
low dyed cotton strands. Two of 
the five specimens were eliminated 
from further consideration since 
the copper strands were found to 
have been tinned, whereas the three 
remaining specimens and the flex- 
ible leads e and f (Fig. 4-A, B) were 
plain copper. Comparisons were 
made involving the woven outer 
green and yellow woven cotton 
wrap and the cotton serving of the 
three specimens and a small piece 
of the original dyed green and yel- 
low outer cotton serving (approxi- 
mately 14” in length) found aat- 
tached to flexible wire “b” (Fig. 
4-B) at the time the alarm mechan- 
ism was recovered. This compari- 
son revealed that they were of the 
same type and size and had been 
made by the same manufacturer. 
Further, they corresponded as to 
the number and arrangement of 


the green and yellow cotton strands 
in the outer wrap. Finally, the 
extent of the fading of the dyed 
cotton strands compared very 
favorably. 
+ + + 
HE flexible wire e (Fig. 4-A) 


had been secured to the mov- 
able wire extension a (from 
“alarm” key) by wrapping the flex- 
ible strands around “d-a” and then 
soldering s. The second flexible 
wire b (Fig. 4-B) had been secured 
to the stationary wire contact a by 
soldering s3;. This stationary wire 
extension or contact had _ been 
secured to the alarm clock “time” 
key by soldering s». 
+ + + 
PECTROGRAPHIC compari- 


sons were made of a small 





10The ends of the strands of these 
two pieces of flexible wire were observed 
to be distinctly different in the method 
employed in severing from adjacent wire. 
Strand ending f of Figure 4-A gave 
evidence of having been cut from ad- 
jacent wire and, in addition, the rubber 
insulation had been removed for a dis- 
tance of approximately %”, as would 
be done in preparing the wire to make 
an electrical connection. Strand ending 
f of Figure 4-B tapered toward the frac- 
tured tips as in the case when wire is 
stressed beyond its elastic limit.. The 
appearance of these ends was similar to 
e of Figure 16-A. 

See Tiirkel, S., “Kontinuitalstrennung 
von Metallen (Drahten)” in Beitrage Zur 
Kriminalistischen Symptomatologie und 
Technik (1931) 84-85. in which the au- 
thor gives an excellent photographie 
representation of the characteristic dif- 
ferences of endings of drawn wires which 
have been severed by different methods. 
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Figure 5. Alarm clock arranged as delayed circuit closing device—reconstructed as recovered from the 
scene of the explosion. (A) In open or “ready” position—circuit open; (B) In closed or contact position 
+ + + 


—circuit closed. 


vortion of the specimens of solder 
recovered from Robertson and Mc- 
Donald’s workshop. The charac- 
teristic line spectra of one of the 
solder specimens from the alarm 
key (s; of Figure 4-A) and of one 
of the several specimens recovered 
from the workshop of the suspects 
indicated the probability of the 
same original source. No such con- 


. + . ” 


clusion could be drawn from the 
other comparisons because of in- 
sufficient identical characteristics 
in their spectra." 
+ + + 

HE second type of wire used in 

constructing the alarm mech- 
anism was found to be No. 12 B. & 
S. gauge. This wire (a, b, and ¢ of 
Fig. 4-A, and a of Fig. 4-B) was 





Lcreeavt Closed - | 





found to have a steel core with 
an outer copper sheath. 
+ + + 
HE twenty-four specimens 
of solid wire which had 
been recovered from Robert- 
son and McDonald’s workshop 
were segregated on the basis 
of type and size. Of these wire 
specimens all except a single 
piece (a, b, and ¢ of Figure 
4-D) were eliminated from 
further consideration as to 
the possibility that sections 
from them had been used in 
the construction of the alarm 
mechanism because they were 
of either a different size or 
type than a, b, and c of Figure 
4-A, and a of Figure 4-B. This 
piece of wire, 155 mm. in 
length, was found to be No. 
12 B. & S. (average diameter 
.0815”),'* and, further, the 
wire was a bimetallic product 
having a steel core with a cop- 
per sheath, thus correspond- 
ing as to type and size with 
solid wire from the alarm 
mechanism. 
+ + + 


OMPARISONS of the 
grain structure and in- 
clusions in the steel core were 
made involving a of Figure 
4-A, and d of Figure 4-D, 





11A quartz spectrograph was 
used. Materials were vaporized in 
an electric arc between graphite 
electrodes. On four different spec- 
trographic plates (a total of 47 
exposures) an inconsistent indi- 
cation of the presence of barium 
in the same specimens was observ- 
ed. This suggested the possibility 
of this “element occurring as a 
surface contamination rather tha 
being included as an impurity or 
tamination in the composition of the 
solder specimens examined. Controls 
were established by obtaining 25 dif- 
ferent types of solder in paste, wire, 
and bar form and making spectrograms 
of each. The following elements were 
identified as being present in practical- 
ly all specimens examined: Lead, tin, 
antimony, bismuth, copper, iron and 
silver. 

For a detailed explanation of spec- 
trographic analysis generally, and of 
its application in an interesting crim- 
inal case, see Wilson, C. M., “Spectro- 
graphic Analysis as an Aid in Identi- 
fication Problems,” J. Criminal L. and 
Crim., 25 (1):160 (1934). 
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in the following manner: Samples 
were cut from the two wire speci- 
mens and mounted in Woods metal, 
after which they were polished. 
The surface of the steel core was 
etched by immersing in a dilute 
solution of alcohol and nitric acid, 
after which photomicrographs 
were made at 400X. These photo- 
micrographs (reproduced in Figure 
6-A, B) indicate the similarity of 
grain size, and of inclusions, of 
these two low carbon steel speci- 
mens.1* 
+ + + 


" iibeneieceam microscope stud- 
ies were made of the outer 
copper surfaces of wire found at- 
tached to the alarm clock'* (b in 
Figure 4-A) and wire from Robert- 
son and McDonald’s workshop (b 
in Figure 4-D). In this examina- 
tion marked similarity was ob- 
served to exist in the surface ir- 
regularities common to both speci- 
mens of wire. In making this 
series of comparison microscope 
photomicrographs’ both pieces of 
wire were rotated in unison, thus 
demonstrating “match positions” 
around the entire circumference 
of the copper sheath. (See Figs. 
7-A, B; 8-A, B, C, D.) 
+ + + 
NCLUDED among these illustra- 


tions are diagramatic cross sec- 
tion representations of the wires 
photographed so that the relative 
position of photomicrographs on 
the surfaces of the wires may be 
shown (Fig. 7-B). Two distinctive 
die marks, A, and A; of Figure 8-A, 
were used as reference or starting 
points on the circumferences of the 





12In the manufacture of this wire the 
variation of diameter permitted is in 
accordance with A. S. T. M. specification:, 
the tolerance being + 1% of .081”. 


13For a discussion of this type of ex- 
amination see Mathews, J. H., “Metal- 
lographic Analysis in Crime Detection,” 
Am. J. Police Science, 1 (4) :440-443 
(1930). 

14S$ee Symons, C. T., Police Chronicle 
for Nov. 8, 1935, and also J. Crim. L. 
and Crim., 26 (5) :756-757 (1936), where- 
in were given reports of a case involving 
the comparison and identification of 
wire by spectrographic analysis and 
comparisons of cut ends. Unfortunately 
the details of the examinations made in 
this case are not recorded. 

1The comparison microscope was 
equipped with paired Ultropak objectives 
(E. Leitz & Co.) 6.5X-N.A. .20. 





GRAIN STRUCTURE STEEL CORE OF .081" WIRE 





FROM SUSPECTS HOME A. 








GRAIN STRUCTURE STEEL CORE OF .061 * WIRE 


Fro Bay B. 








Figure 6. Grain structure and inclusions of low carbon steel cores of 12-gauge copper 
coated wire. (A) Core of wire from defendant’s workshop. (B) Core of wire from alarm 


clock mechanism from scene of explosion. 


Original photomicrographs taken at 400X,, 


using Bausch and Lomb type ILS metallurgical microscope. Specimens prepared by polish- 
ing and etching with a dilute solution of alcohel and nitric acid. + + 


wires photographed; thus, in Fig- 
ures 6-A and 7-A are reproduced 
comparison photomicrographs of 
the corresponding portion of the 
surfaces of wire with A; and A» in 
the center of the field. The photo- 
micrographs illustrated in Figure 
8-B, C, D were made after revolv- 
ing both pieces of wire in a counter- 
clockwise direction an equal por- 
tion of a turn from the original 
position. From this it was demon- 
strated that “match” positions of 








3° 
MMMM Stee/ Core 





Bas Copper Sheath 


~ 


Figure 7. (A) (left) is a com- 
parison microscope photomicro- 
graph of die marks evident on 
surface of steel core copper 
coated wire; (I) from the work- 
shop; (II) from alarm key ex- 
tension. (B) (above is a dia- 
gramatic cross section § repre- 
sentation of the wires photo- 
graphed so as to illustrate the 
relative locations of areas in- 
cluded in photomicrographs 
(Figures 7 and 8). + 


the surface striations existed 
around the circumference of both 
pieces of wire. 


+ + + 


HE possibility that the wire 

from the alarm clock timing 
mechanism was originally attached 
to and cut from the wire taken 
from McDonald and Robertson’s 
workshop was first suggested by 
the comparison microscope photo- 
micrograph shown in Figure 9 in 
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Figure 8. Comparison microscope photomicrographs of the die marks evident on the copper 
surface of the wire. Original photomicrographs 130X, approximately. (1) Surface of wire from 
defendant’s workshop. (II) Surface of wire from alarm key extension. See Figure 7 which 
locates relative positions of areas on (I) and (II). a a — * 


which both pieces of wire are 
“matched” as shown by coincid- 
ence of the prominent die marks 
A, and A» previously referred to. 
In the center of the fields will be 
observed a number of transverse 
mechanical abrasions or “nicks” 
(b, c, d, e, and f), which apparently 
were received by the wire surface 
after it passed through the last die 
in the wire mill. This could be con- 
cluded because these surface abra- 


sions obliterated the die marks in 
that area. (See e and f.) 


+ + + 


i was also observed that these 
abrasions were confined to one 
end of each piece of wire, and 
particularly to the corresponding 
portion of the circumferences of 
both pieces of wire with respect to 
die marks A, and A». The similar- 
ity of these abrasions suggested 





the possibility that both pieces of 
wire were at one time immediately 
adjacent to each other, and which 
before severing had received the 
same or similar unusual surface 
mutilations. 


+ + + 


HE endings of these same two 
specimens (d of Figure 4-A, 
and d of Figure 4-D) were next ex- 
amined and compared. (See Figure 
10.) It was found that the endings 
of these two pieces of wire had both 
been severed from the adjacent 
wire in the following manner: The 
copper sheath had been “nicked” 
at an acute angle with the axis of 
the wire (b'). This had swaged or 
distorted the copper. The wire had 
then apparently been bent so that 
the steel core was fractured as in- 
dicated by the characteristic frac- 
tured surfaces i and d. It was 
found that the projecting fractured 
end (d) of one specimen corres- 
ponded very favorably with the 
fractured cavity e of the other 
specimen. Below the projecting 
end d was a cavity or depression 
which corresponded very favorably 
with the protruding fractured area 
cin the other specimen. All of the 
similarities of the ends of the two 
pieces of wire were oriented with 
respect to the “matching” of the 
die markings previously referred 
to (A, and A»). 


+ + + 


HE final comparisons of the 
same endings of these two 
pieces of wire were made by cross 
sectioning both pieces. (See Fig- 
ure 11, in which X corresponds to 
the cut and fractured ends shown 
in Figure 10.) A “plug” of the 
shaft of one specimen of wire was 
cut (at s) by using a fine-toothed 
jeweler’s saw, and then mounting 
in Woods metal, after which both 
ends were polished. The same pro- 
cess was repeated with the other 
specimen, the cut made at approxi- 
mately the same distance from the 
end. After polishing, cross sec- 
tions were etched in a dilute solu- 
tion of nitric acid and alcohol, and 
then photomicrographs were made. 
See Figure 12—1, 2, 3.) 
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HE steel-copper junctions ap- 

pear in the photomicrographs 
as an irregular black line. The 
similarity of the general shape of 
the irregular steel core is immedi- 
ately apparent. The orientation of 
the irregular shape of the steel core 
in the interior of the wire with re- 
spect to the die marks on the outer 


copper surface was accomplished | 
by locating the prominent die | 
In Figure 11, } 
No. 1 and No. 2 represent the op- | 
posite ends of the same plug of wire | 


marks A; and As». 


(.486” in length) from the speci- 
men taken from the suspects’ work- 
shop. No. 3 represents the cross 
section of the wire from the alarm 
clock mechanism. 
+ + + 
O illustrate the similarity of 
contours the comparisons of 
the shape of the copper-steel junc- 
tions were made by tracing the 
black line of each on a piece of clear 
film (4 of Fig 12).'° In this com- 
posite tracing the contour of the 
copper steel junction of cross-sec- 
tion No. 1 in Figure 11 is repre- 
sented by a dotted line. The con- 
tour of No. 2 is represented by a 
solid line, and contour No. 3 by an 
interrupted line. 
+ + + 
XAMINATION of this compo- 
ite tracing reveals that copper- 
steel junctions No. 1, No. 2 and No. 
3 all correspond exactly in the low- 
er portions of Nos. 1, 2, and 3. 
With the exception of the area 
where a “match” was obtained, it 
was found that the contour of cross 
section 1 was consistently smaller 
than 2 and that contour 3 was con- 
sistently larger in diameter than 
2. This indicates that the average 
diameter of the steel core increases 
as we cross section the wire from 
McDonald and Robertson’s resi- 
dence toward the end of wire from 
the alarm mechanism. 
+ + + 
S the result of the comparison 
of the cut and fractured ends 





16The direct comparisons were made 
by superimposing negatives. Translite 
film, which was not available when these 
comparisons were made, would have 
provided an excellent method of com- 
parison. See note in J. Criminal L. and 
Crim., 28 (1):126-127 (1937). 


Figure 9. 


Comparison microscope photomicrograph 





ade 
i & 


illustrating similarity of transverse abrasions 


found to occur on corresponding portion of circumference near end d of Figure 4-D and also on the 
+ 


extension wire d of Figure 4-A. (Originals 60X.) 


and of the cross sections it was the 
opinion of the writer that not only 
had both pieces of wire been drawn 
from the same die but that they 
had originally been immediately 
adjacent to each other in the same 
shaft of bimetallic wire. It was im- 
probable that such perfect match- 
ing of the cut ends would be found 
in two pieces of wire from different 
sources. Likewise, it was highly 
improbable that two pieces of wire 
would have the same die marks in 
combination unless they had been 
drawn through the same die.'’ 


+ . 


— arriving at this con- 
clusion, and in an effort to 
properly interpret and evaluate the 
results of the above described ex- 
aminations, the writer examined 
numerous control specimens ob- 





17The reverse impressions of these die 
imperfections are transferred to the sur- 
face of wire drawn through a die. The 
examinations undertaken in the control 
studies strongly indicated that the finer 
of these surface imperfections would 
have changed more than was observed 
to have occurred had the two pieces of 
wire been several thousand feet apart 
in the same shaft of wire. 
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Figure 10. Comparison microscope photomicrograph of ends of copper coated steel core wire. Above: 
wire from the workshop. Below: wire from alarm key extension. (Originals 55X, approx.) 


Mounted Cross Sections Nos. L,2.and 3. 
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Figure 11. Diagramatic representation of endings of wires (Fig. 10) from which cross sections 
were made. 





tained from various manufactur- 
ers. Moreover, he visited a num- 
ber of wire mills and thus obtained 
valuable first hand information re- 
lating to mill practices. 


+ + + 


OR the information of other 
Laboratory technicians who 
may have occasion to conduct 
similar examinations the writer 
appends hereto a somewhat detail- 
ed explanation of the processes in- 
volved in the fabrication of bi- 
metallic wire as it is related to the 
identification of wire. This ex- 
planation will at the same time, of 
course, tend to substantiate the 
ultimate conclusion arrived at in 


this case. 
+ + + 


HE two suspects, Robertson 
and McDonald, were indicted, 
tried. and convicted for the bomb- 
ing of the power house of the 
Valier Coal Mine.'* Each received 
an indeterminate sentence of from 
five to twenty-five years in the 
penitentiary. Practically all of the 
evidence described herein was ad- 
mitted at the trial.!® and its admis- 
sibility upheld by the Supreme 
Court of Illinois, which sustained 
the trial court’s conviction.”° 





18This was the effect of the indictment 
and trial, although technically they 
were tried under an indictment charging 
them with “the manufacture, procuring 
or disposing of dynamite or other ex- 
plosive compounds with the intent to 
sell the same or that the same might 
be used for unlawful ininry to or de- 
struction of property.” Illinois statutes 
do not provide for the bombing of a non- 
residence. 


19Testimony and vhotographs relative 
to the spectrographic and metallogravh- 
ic analyses were omitted at the trial be- 
cause it was thought inadvisable to pre- 
sent to the jury an “overdose” of scien- 
tific evidence—in view of the apparent 
sufficiency of more easily understood 
evidence which was actually used. 


20People v. McDonald, 365 Ill. 233, 6 
N. E. (2d) 182 (1937). It is of interest 
to note that apparently as a result of 
this conviction the acts of violence in 
this warfare practically ceased. On page 
455 is a partial list of the acts of violence 
over a two-year period preceding the 
conviction in this case: 
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Figure 12. (1), (2) and (3) are cross sections of steel core copper coated wires (Fig. 11) — 3 
after polishing and etching. (4) is a composite tracing of copper-steel junction contours g ’ 
(1), (2) and (3). (Original photomicrographs made on Bausch and Lomb type ILS metal- nm 
lurgical microscope.) 

Part Il — "The Fabrication of Bi-Metallic Copper Wire," will be published in the November issue of 

Wire and Wire Products. This is a study of the manufacturing processes of Copper, Copper-Clad 

+ + and Copper Weld Wire made preliminary to the identification of wire as outlined in Part |. + * 

















A Series of Three Lectures Outlining the Fundamental Principles of Wire 
Mill Metallurgy Will Be Presented at the 1938 Wire 
Association Meeting at Detroit 





HESE lectures will be in 

simple language, under- 
standable by the non-metall- 
urgist and will be presented 
as a part of the program of 
the Wire Association Meet- 
ing at Detroit, Michigan, 
October |7 to 2|st inclusive. 














September, 1938 


By B. L. McCarthy, 


Chief Metallurgist, 
Wickwire Spencer Steel Co., 


Buffalo, N. Y. 


Tentative titles are: 
Part I—Principles of Metallurgy 
Part II—Thermal Reactions 


Part Ill—Metallurgy of Steel Wire 








MEMBERS of the Wire 

Association will be en- 
titled to attend these lectures 
without additional cost other 
than the regular registration 


fee for the meeting. 
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HONORABLE LOUIS JOHNSON, 
The Assistant Secretary of War 


Colonel Louis Johnson, the assistant Secretary of War, who will be the guest 
speaker at the Wire Association Luncheon at Detroit, Mich,, October 19, 1938, was 
born in Roanoke, Virginia, January 10, 1891. Colonel Johnson is a graduate of the 
University of Virginia, Class of 1912, with the.Degree of Bachelor of Law. A gradu- 
ate of the Officers Training Camp, he was commissioned a Captain of Infantry 
in November, 1917 and assigned to the 80th Division. 


In the Meuse-Argonne offensive he was in action with the 4th, 5th, 80th and 
90th divisions and served with the American Army of Occupation in Germany. For 
his war services he received the Decoration of "Commandeur Order National de la 
Legion D'Honneur from the French government. 


In 1932 he was elected National Commander of The American Legion and 
he is a life member of the executive committee of that organization. 


In 1933 he was elected American Vice President of the Federation Interaliee 
des Anciens Combattants, the international organization of World War Veterans 
popularly known as FIDAC. 


Colonel Johnson served as Civilian Aide to the Secretary of War for the 
State of West Virginia from 1933 to 1937. He is a member of the Federal Advisory 
Council of the United States Employment Service, which functions under the Depart- 
ment of Labor. He was a delegate to the Democratic National Convention in 1924, 
At the Democratic National Convention in 1936 he presided at a meeting of war 
veteran delegates. Later he was made chairman of the Veterans Advisory Com- 
mittee of the Democratic National Committee. 


Colonel Johnson is a vestryman of Christ Episcopal Church, Clarksburg; a 
member of his local Masonic organizations; past Exalted Ruler of the Benevolent 
Protective Order of Elks; past President of Rotary; a member of the National So- 
ciety, Sons of the American Revolution, of the Reserve Officers' Association of the 
United States, of the American Bar Association, West Virginia State Bar Association 
and the Associaton of the Bar of the City of New York. 


He is a Lieutenant Colonel in the Infantry Reserve Corps, United States 
Army and was appointed Assistant Secretary of War by President Roosevelt on 
June 28, 1937. 
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1. Metallurgy and Research 
2. Processes and Machinery 
of Production 





Tensile Test Data 

ENSILE tests were performed 

on each of the four types of 
rivets by making the same type of 
rivet except for a longer shank 
which could be gripped in the jaws 
of the tensile testing machine. The 
head of the rivet was placed in a 
round opening in a specially de- 
signed holder, the latter being held 
in the upper jaws of the tensile 
testing machine. One of the ob- 
jectives of using a holder of this 
type was to enable the rivets to 
fail directly under the heads if any 
inherent weakness existed due to 
the coarsening effects observed to 
be present. It is interesting to note 
that with but two exceptions all of 
the failures by tension occurred at 
a point some distance from the 
head. This would seem to indicate 
that the coarsening which occurred 
under the heads of the annealed 
rivets was not a particularly im- 
portant factor in the tensile 
strength of a rivet. The two ex- 
ceptions of failure in the head 
occurred with rivet sample No. 3, 
the rivets being annealed for 10 
minutes at 1200 degrees F. and 
for 4 hours at 1750 degrees F. 
However, the failures did not occur 
under the head but instead, the rim 


WORKING OF METALS 
FINISHED PRODUCTS 


Cold Worked Metals + + + Cold Formed or Machined Products + + + Cold Heading 


3. Cold Heading 
4. Cold Forming and Finishing Operations 


5. Extruding 
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Factors Affecting Grain Growth In 
Annealed Rivets 


PART Iil 


By R. W. Sandelin, 


Metallurgist, Atlantic Steel Company, 
Atlanta, Georgia. 


The objectives sought for in the 
annealing of low carbon rivets are 
varied but usually include the reliev- 
ing of strain in the upset areas, the 
manufacture of a product having 
consistently uniform physical proper- 
ties, or the softening of a rivet as a 
whole so that it may be more easily 
worked. Generally speaking, a rivet 
must be soft enough to upset easily 
and yet produce a union of sufficient 
strength. In any event, it is of in- 
terest to study the resulting struct- 
ures and observe in what manner and 
to what degree these structures are 
_affected by various modes of heating 
for annealing. Published in three 
parts. + B + + Da 





of the head of the rivet pulled out 
resembling, in shape at least, a 
doughnut. 
+ + + 

N the other hand, all of the 

unannealed rivets readily 
failed in tension by snapping off 
under the head at the junction of 





Fig. 135. A typical head failure for an unanneal- 
ed rivet is shown on left. Head failures with 
annealed rivets occurred as shown on the right. 
Actual size. + + 





the severely strained and un- 
strained areas. Figures 135 shows 
the two types of head failure men- 
tioned above. 
+ + + 

EFERENCE to the tensile 

strength curves shown in 
Figures 136, 137, 138 and 139, show 
several characteristics common to 
all of the rivet samples. In the 
first place, the tensile strengths 
were highest for the 10 minute 
samples, the one hour samples 
showed the next highest values, 
while the four hour’ samples 
showed the lowest strengths. 

+ + + 

NOTHER characteristic com- 

mon to all of the tensile curves, 
except rivet No. 1, was the drop- 
ping off of tensile strength upon 
annealing, particularly in the tem- 
perature range of 1300 degrees to 
1500 degrees F. The effect was 
least noticeable with the 10 minute 
samples and most pronounced with 
the four hour samples. Also, the 
loss in strength seemed to be as- 


sociated with grain coarsening 
tendencies, with sample No. 3 


showing the greatest loss in 
strength and incidental.y une great- 
est coarsening effects. 
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Fig. 136. Tensile strength and interior hardness curves for rivet No. 1. + +> a 
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hove curves for rivet sample No. 

1 showed but very little fluctu- 
ation regardless of temperature. 
Also, the difference in the tensile 
strengths at the various tempera- 
tures was considerably less than 
for the other samples, and in con- 
trast to the other samples, the ten- 


sile strengths showed a gradual but 
slight increase with increase in 
temperature. This is a rather un- 
usual though not particularly sur- 
prising outcome since the grain 
structures showed practically no 
change at the various tempera- 
tures. 


N the case of rivet samples, Nos. 


2, 3 and 4, which showed grain 
coarsening effects, the tensile 
strengths showed increases con- 
sistent with the grain refinement 
which occurred at 1650 degrees F. 

+ + + 


Shear Test Data 
ESULTS from shear tests per- 


formed on all of the rivet 
samples, show a general trend 
which was consistent with the ten- 
sile test data. The tests were per- 
formed by riveting together two 
17 gauge strips and then causing 
failure by shearing off the rivet. 
Thin strips were chosen for this 
test since it tends to similate more 
nearly actual conditions encount- 
ered in service. The holes drilled 
in the strips to accommodate the 
rivets were 14” in diameter and it 
was assumed that in upsetting, the 
rivet filled the hole, hence having 
that amount of material in shear. 
+ + + 

HE results obtained were some- 
what erratic due to unknown 
variables introduced during the 
upsetting. While precautions were 
taken to effect all of the riveted 
joints in exactly the same manner, 
it is felt that some variation did 
nevertheless occur and affected 


the data. 
++ + 


URTHERMORE, upsetting in- 


creases the hardness and the 
strength of the individual rivet in a 
manner influenced, to some extent 
at least, by the existing grain 
structure. Generally speaking, the 
rivets having the coarsest struc- 
tures had the lowest shear 
strengths. This was particularly 
noticeable when the comparisons 
were made on the basis of the ef- 
fect of time. The shear strengths 
decreased with increase in anneal- 
ing time, particularly so, where 
considerable grain coarsening oc- 
curred at the longer times. 


+ + + 
IGURE 140 shows the effect of 


extremely coarse grains on the 
appearance of the shear test fract- 
ures. The rivet on the left had 
coarsened completely throughout 
the section of the shank, its struc- 
ture being the same as that illu- 
strated in Figure 69 in the dia- 
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grams. Note the coarse, granular 
appearance of the fractured sur- 
face. On the right is the normal 
appearance of a sheared rivet 
having a smooth, silky surface. 
The grain structure in this latter 
instance was considerably finer, 
although not necessarily of a fine 
or very fine grain throughout. 
Rivets having coarsened zones on 
the exterior with a fine or medium 
grain interior did not exhibit a 
coarse fracture as_ illustrated 
above. 
+ + + 

HE results obtained on the ten- 

sile and shear tests agree with 
the generally known effects of 
grain size on these properties, 
namely, the lowering of the vield 
point, yield point elongation, ten- 
sile strength and impact resistance. 
Where grain growth has proceeded 
to the stage that the lack of 
ductility and strength become very 
noticeably apparent, the condition 
is commonly referred to as Stead’s 


brittleness. 
+ + + 


Miscellaneous Physical Strength 
Data 
N addition to the tensile and 


shear strength values, addi- 
tional data pertaining to a direct 
pull on the head was obtained. It 
was thought that by riveting to- 
gether two pieces of strip in the 
middle, folding back the ends and 
placing these ends in the jaws of 
a tensile testing machine, data 
concerning a _ possible weakness 
under the head due to coarsening 
could be readily obtained. The en- 
tire series of rivets were tested in 


this manner. 
+ + + 


ESULTS obtained by this test, 
however, were unsatisfactory 
due to the fact that instead of pull- 
ing off the head, all of the rivets 
failed by pulling off the rim of the 
head leaving a doughnut shaped 
remainder, such as is illustrated in 
Figure 135. The results failed, 
therefore, to indicate any notice- 
able weakness due to coarsening. 
This may have been partly due to 
the strain hardening which oc- 


curred during the upsetting of the. 


rivet in joining together the two 
pieces of thin strip. 
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Fig. 138. Tensile strength and interior hardness curves for -rivet No. 3. > na + 
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Fig. 139. Tensile strength and interior hardness curves for rivet No. 4. +. a + 


Hardness Data 


ARDNESS data in the form of 
Rockwell B Hardness Num- 
bers were obtained on both the in- 
terior and exterior portions of the 
shanks of the rivets. As can be 
seen from the preceding data 


sheets, considerable difference 
exists between the interior and ex- 
terior hardness of annealed rivets, 
particularly when a great differ- 
ence in grain size exists. Undoubt- 
edly, the surface hardness is af- 
fected by the depth of the coarse- 
ned zones. Where this zone is thin, 
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the point on the hardness tester 
penetrates below this zone and is 
mainly retarded by the finer grain 
in the interior. As a result, the 
hardness values will be high until 
the thickness of the coarsened zone 
has increased to a depth sufficient 
to prevent the penetrator from 
entering the harder (finer grain) 
interior. For this reason, a hard- 
ness test made on the outside of a 
rivet may, at times, be very mis- 
leading. 
++ + 

ARDNESS is quite naturally 

a function of structure, grain 
size being one of the important 
factors. The samples showing 
coarsened interiors showed not only 
very low hardness values, but also 
low physical strengths as well. 


++ + 
ARDNESS values decreased 
with increase in annealing 
time, even though no change in 
grain structure was apparent. 
Evidently, the increase in time 


allows for a more complete elimin- 


ation of residual strains. 
oe a « 


HE hardness curves showed 
close agreement with the ten- 

sile strength curves indicating the 
fact that the tensile strengths for 
rivets of this type are closely re- 
lated to their interior hardness 
values. Certain exceptions should 
be pointed out, with particular ref- 
erence to rivets which have 
coarsened completely throughout 
the section. In these latter cases, 
the drop in hardness is out of pro- 
portion to the loss of tensile or 
shear strength. It is obvious, that 
since the hardness values of the 
interior of the rivets were taken in 
the center, allowance must be made 
where wide coarsened zones exist 
which naturally affect the strength 
of the rivet but which do not appear 
in the hardness reading. Such a 
case is well illustrated by compar- 
ing the four hour samples of rivet 
No. 3 annealed at 1250, 1300 and 
1450 degrees F. At 1250 and 1300 
degrees F. the structures had com- 
pletely coarsened, resulting in very 
low hardness readings. At 1350 
and 1450 degrees F., the interior 
had not completely coarsened, al- 
though wide coarsened zones ex- 
isted, in which case the hardness 





Fig. 140. Appearance of the surfaces of sheared 
rivets. The rivet on the left had coarsened com- 
pletely throughout. The rivet on the right shows 
the more normal appearance of a sheared surface 
occurring with finer grained structures. 


values were much higher but the 
physical strengths actually de- 


creased. 
+ + + 
ARDNESS “peaks” at 1650 de- 


grees F. were observed for 
rivet samples Nos. 1, 2 and 4. In 
the case of rivet No. 3 the hardness 
values at 1650 degrees F. showed 
a definite upward trend however. 
This increase in hardness can be 
accounted for on the basis of a 
complete refinement of grain due 
to recrystallization from austenite 
above the upper critical tempera- 


ture. 
+ + + 


Summary 


BNORMAL grain growth in annealed 
low carbon rivets results principally 
from the combined effects of degree of 
cold work performed on the wire, tem- 
perature, and time of the annealing 
operation. Data contained herein 
illustrate briefly the effects of each of 
these factors. 
+ + + 
SSUMING the wire to be cold drawn 
to a state of critical strain, the 
coarsening tendencies upon subsequent 
annealing depend in a measure upon the 
degree of strain. Certain conditions are 
conducive toward coarsening in relative- 
ly short annealing intervals while other 
conditions do not favor the same amount 
or degree of coarsening. 
+ + + 
RAIN coarsening occurs to the great- 
est extent and degree in the outer 
portions of the shank of the rivet. The 
grain growth which occurs under the 
heads of the rivets results in a relatively 
narrow band of smaller size grains as 
compared with the coarsening which 
eccurs in the outer portions of the 
shank. 
+ + + 
HE effects of exaggerated grain 
growth are eliminated with result- 
ing grain refinement when rivets are 
heated to temperatures of 1650 degrees 
F. or higher. 
+ + 
HE strain existing in a rivet is a func- 
tion of the amount of drafting per- 
formed upon the wire. This being the 
case, it is possible to adjust the amount 
of cold working to a degree where no 
grain coarsening will cccur in subsequ- 
ent commercial annealing operations. 


HE ill effects of grain coarsening are, 

in general, not important until the 
extent of excessive grain growth has 
proceeded completely or nearly com- 
pletely through the section of the shank, 
in which case the physical strength 
values fall off slightly. The shear 
strengths were less affected than the 
tensile strength values. 


+ + + 


a perv ened data obtained upon the 
exterior and interior of annealed 
rivets exhibited considerable difference 
in value, particularly where coarsening 
had occurred along the outer portions of 
the shank. The hardness value was 
considerably affected by the existing 
grain size. 
+~ + + 
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EDITOR'S NOTE 


Figures 117 and 124 in Part il in 
the August issue of Wire and Wire 
Products were unfortunately trans- 
posed. In other words, Figure 124 
as published should be correctly 
labeled as Figure 117, and Figure 
117 as published does not illustrate 
fine grains but represents an example 
of "under the head coarsening" and 
in this respect is similar to Figure 


125. 
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« PROGRAM + 


Monday, October 17, 1938 at Detroit-Leland Hotel, Detroit, Mich. 


A. M.—Registration—“Get Together” 
1 P. M. Directors’ Meeting—Program Committee Meeting and Luncheon. 
+ + + 


The Technical Sessions 
MONDAY, TUESDAY, WEDNESDAY AND THURSDAY, OCTOBER 17-18-19-20, 1938 
(All Research Papers Will Be Preprinted in the October Issue of Wire and Wire Products.) 








THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE TECHNICAL 
SESSIONS AND INFORMAL MEETINGS 


AAA ADMISSION WILL BE BY BADGE ONLY AAA 





MONDAY, OCTOBER 17 
Afternoon Sessions, 2:30 P. M. 


STEEL DIVISION 


Ralph K. Clifford, General Works Manager, 
Continental Steel Co., Kokomo, Ind. 


Chairman of Meeting 











“Resilience of Spring Materials” R. R. Tatnal, Wickwire-Spencer Steel Co. 
Engineer Worcester, Mass. 
Members of The Institute NON-FERROUS DIVISION 
4 eg 9 te Rcd na = Wm. H. Bassett, Jr.,. Manager Metallurgical Development, 
attend this session of the Anaconda Wire and Cable Corp. 
Non-Ferrous Division with- 
out payment of The Wire Hastings-on-Hudson, N. Y. 
Association registration fee. Chairman of Meeting 














“The Effect of Various Degrees of Cold L. B. Barker, General Electric Co. 
Working and of Various Impurities on Testi Enci t N. Y. 
the Annealing Temperatures of Copper Bhi nT > 
Wire” 
Chromium Copper Alloy Wire C. H. Davis American Brass Co., 
Metallurgist Waterbury, Conn. 
Motion Picture: Manufacture of Oil-Fili- General Electric Co., 
ed Cable. Schenectady, N. Y. 





TUESDAY, OCTOBER 18 
Morning Session, 9:30 A. M. 


STEEL DIVISION 


L. D. Granger, Treasurer 
American Wire Fabrics Corp., New York, N. Y. 


Chairman of Meeting 





Lecture: “Principles of Metallurgy” B. L. McCarthy, Wickwire-Spencer Steel Co., 
Metallurgist Buffalo, N. Y. 
“Wire Cloth, Its Many Kinds and Uses” R. B. Roth, Ludlow-Saylor Wire Co., 
Purchasing Agent St. Louis, Mo. 
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Members of The Institute 
of Metals Division of the A. 
I. M. M. E. are invited to 
attend this session of the 
Non-Ferrous Division with- 
out payment of The Wire 
Association registration fee. 
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TUESDAY, OCTOBER 18 
Afternoon Sessions, 2:00 P. M. 
NON-FERROUS DIVISION 

W. H. Eastlake, Asst. General Superintendent 
Northern Electric Co., Montreal, Canada 


Chairman of Meeting 





“Heating Copper Wire Bars” 


“Production of Aluminum Coated Steel 
and Other Coated Metals from a Hydro- 
gen Furnace” 


J. A. Doyle, 
Vice-President and Heating Engineer 
Prof. Colin G. Fink 
Electro-Chemist 


W. S. Rockwell Co. 
New York City 
Columbia University, 
New York City 





“The Development of High Strength 
Electrical Conductors and Messenger 
Cable” 


C. H. Davis, 
Assistant Technical Director 
Ira T. Hook, 


Research Engineer 


American Brass Company 
Waterbury, Conn. 





STEEL DIVISION 
M. H. Fromman, General Superintendent 
The Townsend Co., New Brighton, Pa. 
Chairman of Meeting 5 





“Effect of Under Critical Annealing 
Treatments on Cold Drawn Steels” 


“Cold Heading” 


F. C. Brandon, 
Metallurgist 


H. L. Hopkins, 
Metallurgist 


Union Drawn Steel Div., 
Republic Steel Corp., 
Massillon, Ohio 


National Screw & Mfg. Co., 
Cleveland, Ohio 





WEDNESDAY, OCTOBER 19 
Morning Session, 9:30 A. M. 
GENERAL MEETING 

E. H. Thomas, Superintendent 

George W. Prentiss Co., Holyoke, Mass. 
Chairman of Meeting 





Lecture: “Thermal Reactions” 


B. L. McCarthy, 
Metallurgist 


Wickwire-Spencer Steel Co., 
Buffalo, N. Y. 





Acid Disposal Symposium 


L. F. Marek, 
Chemical Engineer 


S. F. Spangler, 
Chemical Engineer 


Dr. Otto Mantius, 
Consulting Engineer 


Arthur D. Little, Inc. 
Cambridge, Mass. 


Chemical Construction Corp. 
New York City 


National Lead Co., 
(Acid Recovery Dept.) 
New York City 





WEDNESDAY, 12:30 P. M. 
Wire Association Luncheon 


Guest Speaker—Hon. Louis Johnson, The Assistant Secretary of War. 
(Members are at liberty to invite guests to hear this interesting speaker talk on a topic 
of national interest pertinent to the Wire Industry—Members and guests of other 
societies participating in the National Metal Congress are also invited to attend.) 
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WEDNESDAY, OCTOBER 19 
Afternoon Session, 3:30 P. M. 


F. A. Westphal, Superintendent Wire Mills, 


Sheffield Steel Co., Kansas City, Mo. 
Chairman of Meeting 


Wire Association Annual Meeting 
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WEDNESDAY, OCTOBER 19 
Evening—The Detroit-Leland Hotel—7:00 P. M. 
Annual Dinner—Stag-Smoker 


DINNER COMMITTEE 


R. L. Hamaker, Dist. Sales Manager 
Warner Company 
New York, N. Y. 
Chairman 


A. R. Zapp, Manager 
Firthaloy Division 
Firth Sterling Steel Co. 
McKeesport, Pa. 
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THURSDAY, OCTOBER 20 
Morning Session, 9:45 A. M. 
STEEL DIVISION 
Dr. S. A. Braley, Senior Industrial Fellow 
Mellon Institute of Industrial Research 
Pittsburgh, Pa. 

Chairman of Meeting 





Lecture: “Metallurgy of Steel Wire” B. L. McCarthy, 


Wickwire-Spencer Steel Co., 


Metallurgist Buffalo, N. Y. 
“Stainless Steel Wire” J. K. Findley Ludlum Steel Co., 
Metallurgist Dunkirk, N. Y. 





THURSDAY, OCTOBER 20 
Afternoon Session, 2:00 P. M. 


STEEL DIVISION 


M. G. Ensinger, President, and General Manager 
Union Wire Rope Corp., Kansas City, Mo. 
Chairman of Meeting 





“Rope Wire” W. R. Bloxdorf, 


Metallurgist 


MacWhyte Co., 

Kenosha, Wis. 

“Wire Rope” H. K. Hammerstein, 
Chief Engineer 


Broderick & Bascom Rope Co., 
St. Louis, Mo. 
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NATIONAL METAL CONGRESS AND EXPOSITION 


CONVENTION HALL, DETROIT, MICH. OCTOBER 17 TO 21, 1938 











ine exposition is staged and spon- 
sored each year by the American 
Society for Metals, in cooperation with 
the American Welding Society, the 
Wire Association, the Institute of Metals 
and the Iron and Steel Divisions of the 
American Institute of Mining and Met- 
allurgical Engineers, and the Iron and 
Steel and Machine Shop Practice Divis- 
ions of the American Society of 
Mechanical Engineers. 


++ + 


HESE five national societies hold 
_meetings during the Congress, but 
these are so arranged that they do not 
interfere with attendance at the Expo- 





sition. Meeting rooms are conveniently 
located for attending the Exposition. 


+ + + 


|" is impossible to list here all the 

products shown at the Metal Show. 
Here, however, is a partial list: raw, 
semi-finished and finished ferrous and 
non-ferrous products, supplies and 
equipment for heat treating, welding 
and cutting apparatus, machinery and 
accessories, inspection and testing 
equipment, forgings, insulating materials, 
wire, wire products, wire drawing equip- 
ment and accessories, precision tools and 
instruments, refractories, abrasives, rust 
proofing compounds, and many other 
products and processes. 


Make Your Plans Now To Attend The National Metal Congress and The Wire Association Technical Sessions — 
All Engaged In The Production, Fabrication and Sale of Wire and Wire Products Are Invited. 
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HE problem of material hand- 
ling is one of great interest 
to all wire producers and fabrica- 
tors of wire products, as the in- 
dustry itself is one which neces- 
sarily requires handling equipment 
because of the weights involved. 
In this connection the Harnisch- 
feger Corporation of Milwaukee, 
Wisconsin, have recently prepared 
a new booklet entitled “P & H 
Hoists” presenting the many ad- 
vantages of “off the floor hand- 
ling.” 
+ + + 
HROUGH the use of interest- 
ing action photographs the 
booklet gives in black and white the 
advantage to the modern wire 
manufacturing plant obtained by 
cutting the cost of lifting, lower- 
ing, or moving the material 
through any stage of production. 
+ + + 
de booklet illustrates particu- 
larly their type “R Hoists” in 
wire production, and the accom- 
panying photographs show some- 
what in detail various operations 
in wire mills utilizing this type of 
hoist. 


+ + + 
HESE hoists are produced in 
sizes suitable for handling 
loads from 15 pounds to 15 tons, 
and it is claimed for them that this 





Fig. 1. 
on Cleveland Tramrail Block Stripping Cranes. 


A battery of P&H rigid arm push button control hoists mounted 
+ 


Hoists 





design satisfied seven difficult 
“musts” as follows: 
+ + + 


OR performance, the hoist had 
to be rugged in design; with 
accurately machined parts held to 
close tolerances by first-class 
workmanship. Lubrication, they 
operate in a bath of oil, was pro- 
vided to all moving parts; such as, 
gears, bearings, and mechanical 
load brake. For appearance, the 
hoist was made pleasing to the eye 
by a symmetrical design; with the 
electrical equipment built into it. 
For simplicity, the design had to 
contain as few parts as possible 
with a minimum number of adjust- 
ments. For durability, the load 
carrying parts had to be made of 
materials to resist shock loads, 
with a safety factor of at least five 
so as to give long life in service. 
For compactness, the machine was 
designed so that 
the units were @ 
symmetrical about 
the center of the 
hoist. This elimin- 
ated the necessity 
of counter weights 
for balance, and fa 
gave the smallest 3 
overall clearance— Fre 
which is essential 7m 


Fig. 2. 








Material Handling With Zip-Lift 





for most applications. For acces- 
sibility, parts were made readily 
removable without dismantling the 
entire hoist. As few adjustments 
as necessary were provided and 
made easily accessible from the 
outside. For cost, the unit was 
designed to eliminate as much ma- 
chining as possible and the num- 
ber of parts kept to a minimum. 
+ + + 
HROUGH an ingenious method 
of control full magnetic con- 
trol is obtained for a suspended 
push button switch station giving 
the operator of the hoist both con- 


venience and ease in handling. 
+ + + 


HE new booklet describes fully 
how P & H hoists are made 
and presents the entire line with 
complete specifications making it 
a very valuable reference book to 
anyone who buys or uses this type 
of equipment. i 


ah aon i nag a 


oo 


Welding Wire—a one ton push button controlled P&H Hoist 
operating on an Osborn Monorail system. + .o + 
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Exports and Imports of Wire 















































Exports of Iron and Steel Wire Products in June, 1938 and June, 1937 
(In gross tons) 

JUNE MAY JUNE 
1938 1938 1937 
RI ot Soa hak eee, Wee a eee Kea cea 3,392 2,098 3,968 
RRR ERS Ta ei 2 Pet ae ee BOE rena ee 5,048 4,107 10,300 
Plain, black or galvanized iron or steel wire ................ 3,760 4,591 
Barbed wire and woven wire fencing ....... 2,617 3,009 
WOVE WERE BOTOCM CUOTIR  uu anna cacesccnneceneccnsesenecscans 220 143 
Wire TOPE ---nnsonesonsceonsesnesenestnssenscensesnvesnnssneesenserassesessncssenetsuses 362 517 

Insulated iron or steel wire and cable—see analysis below 
Other wire and manufactures _.00.00000.000..0.0..000220cceeeeeee 489 494 1,355 
Cb ER ATS I ASS NE RS SAE nee ee ON Ae _ 1,547 1,788 1,966 
MMI 02 5. Wea Nin S88: pois car tnav dh sanaabcctestcasdtasos Gobrincas debs oasicouashigne 11 17 24 
Oiler’ viails, Including: Giaples iii... 5icccsc. So ckccidascncaseneess 424 445 217 
Bolts, machine screws, nuts, rivets and washers .......... 604 739 1,019 
Total, these 11 classifications ~...............0....:0:.00200-- 19,713 16,647 27,109 

Imports of Iron and Steel Wire Into the United States 
(In gross tons) 
Concrete Reinforcement bars  .........:..2....:.:..ccscsecccsecsesseess 52 152 40 
Hollow bar and drill steel .......0....0..05.000.0.. 9 24 230 
RN, I rs 327 461 1,044 
pS Dg 2 RTD Seto de cesses DEEL ee pReOS A Peal heen CA 866 727 580 
Mommed trom amd steel Wie -.......-..2:...i0cccnesccncsiescesecssscees ; 49 134 308 
Telephone and telegraph wire ............................. bla Sia tata’ { Seah 2 
WO PI MEN. EAD GOCON aioono soos cece sn tc cccicdatnnesaceZssecanaceasns’ ROM 161 350 
Wire rope pO OB eee RE es oper mney 150 397 
Other wire as Ee ER ALAR Bogaert iene eta! 160 124 734 
Hoops and bands" Si apis Save Some ets ae a oan ease 1,806 2,140 2,674 
meee: MR. MN REOIINCS 2 oe 543 568 810 
A RP ae anc p 21 9 18 
‘Total, ‘these 12 classifications -...< 60.2065. sitcciscs.c. 4,165 4,650 7,187 
Exports of Insulated Wire and Cable, June, 1938 

Foreign To U. S. Possessions 
Pounds Dollars Pounds Dollars 
Wiener WE anna acinar sens 696,495 $136,328 110,436 $18.610 
Weatherproof wire ......... peace .. 181,328 25,280 47,800 7,242 
Other insulated copper wire ....... jusieiveccces OE EOOO 169,218 141,785 34,571 
Nickel-chrome electric resistance wire ......... . 45,332 Sie” Se Benes 
Total, these 4 classifications ~...................... 1, 497, 845 $384,906 300,021 $60,423 











Exports 
UNE = shipments _ (excluding 
scrap) amounted to 149,955 
tons valued at $10,799,161 in com- 
parison with 166,319 tons valued 
at $10,899,772 in May and 306,897 
tons valued at $17,916,848 in June, 


1937. 
+ + + 


IG iron was the leading product 
shipped in June from the 
standpoint of tonnage, its 24,639- 
ton total compared with 33,931 
tons in May and 105,194 tons in 
June, 1937. The bulk (23,377 tons) 
was taken by Japan. Next came 
black steel sheets with 15,904 tons 
against 13,712 tons and 25,040 tons 
in a widespread trade, the most im- 
portant markets being the Soviet 
Union 3,830 tons; the United King- 
dom 2,869 tons; Brazil 1,129 tons; 
and Australia 1,059 tons. 


HIRD-RANKING, tin plate 

shipments totaled 12,840 tons 
against 9,078 tons and 23,207 tons 
and reached numerous markets, 
those outstanding being British 
India 2,075 tons, Canada 1,626 
tons; the Netherlands 1,109 tons; 
and French Indo-China 973 tons. 
Steel bars followed with 12,023 tons 
against 11,877 tons and 12,690 tons, 
and here, too, the trade covered 
many markets, in which the most 
prominent ones were Kwantung 
5,079 tons; Canada 939 tons; the 
Soviet Union 932 tons; Cuba 589 
tons, and Hong Kong 568 tons. 


+ + + 
IFTH in importance, plate 


(fabricated, boiler, and ‘other’) 
exports amounted to 14,271 tons 
against 22,486 tons and 33,414 tons 
and, likewise, reached numerous 
outlets, the principal ones being 


the Netherlands 3,096 tons; Kwan- 
tung 2,017 tons; Canada 1,653 tons, 
Japan 1,411 tons; and Hong Kong 
941 tons. Steel ingots followed 
with 10,571 tons against 14,815 
tons and 20,183 tons and, for the 
most part, were taken by Japan 
6,217 tons; the Netherlands 2,513 
tons; and the Union of South 
Africa 1,359 tons. 
+ + + 


APAN led as an outlet for iron 

and steel shipments from the 
United States in June, its trade 
totaling 36,186 tons against 49,- 
747 tons in May and 96,259 tons 
in June, 1937. The principal items 
in this trade were pig iron 23,377 
tons; steel ingots 6,217 tons; wire 
rods 3,293 tons; and plate 1,411 
tons. Canada ranked next with 
15,856 tons against 19,772 tons 
and 38,494 tons, and the products 
important in this trade were black 
steel sheets 2,840 tons; structural 
shapes 2,591 tons; strip steel 1,985 
tons; plate 1,653 tons; and tin 
plate 1,626 tons. 

++ + 


WANTUNG took 9,826 tons 


against 19,488 tons and 834 
tons of mostly steel bars 5,079 
tons; plate 2,017 tons; and car 
wheels and axles 1,528 tons. Rank- 
ing next, the Netherlands account- 
ed for 8,674 tons against 5,995 tons 
and 4,215 tons of chiefly plate 3,- 
096 tons; steel ingots 2,513 tons; 
galvanized sheets 851 tons; and 
black steel sheets 701 tons. Fifth- 
ranking, the Soviet Union pur- 
chased 7,320 tons against 6,150 
tons and 6,376 tons, and the main 
items were black. steel sheets 3,- 
830 tons; strip steel 1,368 tons; tin 
plate 932 tons. 

+ + + 
XPORTS. .to the Philippine 

Islands . totaled 6,483 tons 
against 6,130 tons and 10,224 tons 
and consisted of chiefly galvanized 
sheets 1,699 tons; _ structural 
shapes 656 tons; and wire nails 573 
tons. Venezuela followed with 
6,020 tons against 7,277 tons and 
5,511 tons and in this trade the 
main items were structural shapes 
2,501 tons; steel bars 833 tons; pipe 
634 tons; and galvanized sheets 419 
tons. 

(Please turn to Page 464) 
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Exports and Imports 
(Continued from Page 463) 


SHARP decline was recorded 

in scrap exports in June when 
they totaled 160,066 tons valued at 
$2,231,681 in comparison with 
374,320 tons valued at $5,520,068 
in the preceding month and 519,737 
tons valued at $10,476,633 in the 
corresponding month of 1937. The 
leading markets were Japan 85,- 
943 tons; the United Kingdom 36,- 
350 tons; Italy 11,489 tons; and 
Germany 10,304 tons. 


+ + + 


Imports 

MPORTS of iron and steel pro- 
ducts (excluding scrap) into the 
United States during June totaled 
15,573 gross tons valued at $1,035,- 
536 in comparison with 20,419 tons 
valued at $1,160,068 in May and 
39,699 tons valued at $2,212,086 in 
June, 1937. The outstanding pro- 
ducts received during the _ re- 


viewed month were structural 
shapes and steel pipe. 
+ + + 
RON and steel imports (scrap 
eliminated) continued to fall in 
June when 15,573 tons valued at 
$1,035,536 came in against 20,419 
tons valued at $1,160,068 in May 
and 39,699 tons valued at $2,212,- 
086 in June, 1937. 
+ + + 
ROM the standpoint of tonnage, 
structural shapes was the lead- 
ing item received in June, its 3,599- 
ton total comparing with 6,533 tons 
in the previous month and with 
7,370 tons in the corresponding 
month of 1937. The leading coun- 
tries of supply were Belgium 2,946 
tons, and France 557 tons. Next- 
ranking, steel pipe was received to 
a total of 2,552 tons against 1,898 
tons and 2,863 tons and came from, 
principally, Germany 1,301 tons, 
and Czechoslovakia 643 tons. Fol- 
lowing were steel bars with 2,095 
tons against 2,748 tons and 3,675 


tons coming from, mostly, Belgium 
939 tons, France 528 tons, and 
Sweden 383 tons. Hoops and bands 


followed with 2,028 tons against 


2,145 tons and 2,674 tons and in 
this trade the leading supplying 
countries were Belgium 1,318 tons, 
and France 382 tons. Pig iron 
ranked next with 900 tons against 
1,795 tons and 7,541 tons, and came 
from, chiefly, British India 500 
tons, and Norway 200 tons. Barbed 
wire ranked sixth with 866 tons 
against 727 tons and 580 tons and 
came from, principally, Belgium 
468 tons, and Germany 379 tons. 
++ + 

ARD CLOTHING receipts total- 

ed 11,521 square feet valued 
at $19,763 against 5,630 square 
feet valued at $9,500 and came 
from the United Kingdom (9,544 
square feet valued at $17,014), 
Germany (1,572 square feet valued 
at $2,142), and Belgium (405 
square feet valued at $607). 

(Please turn to Page 482) 














MICROMETER PRECISION 


ELECTRIC WELDING 








A complete portable unit machine 
for general purpose Butt Weld- 
ing, instantly adjustable for various 
sizes of wire and perfectly adaptable 
for all wire manufacturing and fab- 
ricating requirements. 


+ + + 


HIS Welder is provided with a 

specially designed, sensitive limit 
switch, operating automatically with 
consistently uniform results on even 
the smallest sizes of wire, where re- 
duced upset spring pressure is neces- 
sary. Tungsten contact tips are used 
in this switch to eliminate the main- 
tenance and adjustment ordinarily 
required on copper contacts, which 
are customarily used for this service. 
By using the best material available 
in this equipment, positive, accurate 
results are secured under all con- 
d'tHons. 

4% 


Your inquiries are solicited. 





MODEL "E" 
MICRO-WELD BUTT WELDER 








Model E weighs only 50 pounds and is so 
simply designed that anyone can weld 
wires from No. 4 to No. 20 gauge with it— 
instantly changing from one gauge to 





MICRO PRODUCTS COMPANY 


aed working part of the machine 

is enclosed and protected from 
dirt and corrosion from acid fumes. 
The only servicing that is necessary, 
is an occasional brushing of the dies 
with the wire brush which comes with 
the machine, and an occasional oiling 
with Three-In-One oil in the four oil 
holes which are visible on the index 
barrel and slides. 


+ + + 


H's electrical efficiency, with 
only 24%, KW rating at full 
capacity, allows light socket oper- 
ation, which further increases the 
generai utility of this adaptable 
Welder. 

+ + 


FOR especially rugged service or 
for traveling crane mounting, 
this machine is also available made 


from high strength bronze, at no ad- 
ditional increase in price. 


+ + + 


Your inquiries are solicited. 











20 N. WACKER DRIVE @© CHICAGO 
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‘Round the World With the Wire Industry 





German Notes 

HE export demand for wire and 

wire products remains unalter- 
ed. More orders were received the 
first half of July from the Near 
East, South-Africa and certain 
Latin-American markets. The Far 
East is now buying and a better 
demand is maintained. Business 
has been favorably influenced by 
the circumstance of the reduction 
of import duties, though the total 
business volume is still 80-35% 
lower than at the same time last 
year (for the IWECO). The Ger- 
man trade is suffering least in those 
markets with which there is a 
clearing agreement, which markets 
(particularly the Balkans) are 
buying quite well. The same con- 
cerns Austria. Austrian iron and 
steel exports were only slightly be- 
low those of last year. 

++ + 

Pees domestic market in Ger- 

many is very active and the 


industry operating at full capacity. 
All works have enough orders to 
keep them busy for the next 
months. Raw material difficulties 
are less, as the German wire rod 
production reached the new record 
output figure of 116,000 tons in 
May (21,000 tons more than 1937.) 
The full allotments are distributed 
to the industry. Rationing has been 
introduced in Austria too, but the 
manufacturers of wire can buy up 
to 150% of the wire rod quanti- 
ties bought during the first quar- 
ter of 1938. The situation has not 
yet been materially influenced by 
the price reductions and since the 
end of the basic prices on the Amer- 
ican market concerns only the do- 
mestic American market, this prob- 
ably will have no influence on the 
export market. 
++ + 


ONSIDERABLIE reserves have 


been accumulated by most of 
the German wire manufacturers 


and the amounts which will be 
spent during the business year 
July, 1938 to 30th June, 1939 are 
expected to exceed those spent 
during the past year by at least 
tard. Under these circumstances 
buying of wire and wire products 
manufacturing machinery is very 
active and the manufacturers re- 
port to have orders in hand to keep 
them busy for at least 14 year, 
working at full capacity. The work- 
ing time in the wire industry is at 
present 48 hours, but 25% of all 
makers are working overtime (2-3 
hours) and about one third of them 
working two shifts of 48 hours. 
+ + + 

HE export demand for barbed 

wire is satisfactory, as this 
product was less affected by the 
general declining export trend in 
this year. As pointed out, barbed 
wire sizes are at present more 
standardized. Whereas in former 


(Please turn to Page 466) 
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‘Round the World With the 
Wire Industry 


(Continued from Page 465) 


years buyers demanded virtually all 
wire diameters between the SWG 10 
and 14, at present they only demand 
12 and 1214 SWG (American 12G) 
sizes, neglecting all others which 
in some markets have absolutely 
disappeared. The same concerns the 
distance between the points. Where- 
as in former years sizes of 214, 3, 
314, and so on up to 6 were com- 
mon, at prseent only 3” and 4” are 
demanded and very seldom still 5” 
apart. Also reels of small weights, 
for instance of 10 kilos (in Egypt) 
have disappeared, whereas the 56 
or the 100 and the 112 (1 ewt.) reel 
has been adopted on the world 
markets, and interest is more and 
more concentrated upon the 56 and 
particularly the 100 lbs. reel. Only 
5-6 reels are demanded at present 
instead of about 30 different 
weight reels in the past. As con- 
cerns barbed wire, the two point 
has disappeared and the 4 point is 
almost exclusively demanded. 


Single strand barbed wire of SWG 
11 which was believed to be a rapid 
growing competition as it is cheap- 
er (per length) on the contrary is 


now only very seldom demanded. 
+ + + 


New Zealand Standard Specifi- 
cations for Galvanized Wire 
HE American Consulate Gen- 

eral at Wellington advises that 
the New Zealand Standards Insti- 
tute, Department of Scientific and 

Industrial Research, Wellington, 

has announced the issuance of 

standard specifications for galvan- 
ized (zinc-coated) steel fencing 
wire (N. Z.S.S. No. 143). The In- 
stitute has advised that, in accord- 
ance with the agreement for re- 
ciprocal exchange of documents, 
three copies of all specifications 
issued have been forwarded to the 

American Standards Association; 

American Society of Testing Ma- 

terials; and the Bureau of Stand- 

ards. 
> > ap 
Stainless Steel for Copper 
a recent issue of the Japan 


N 
| Times and Mail, it is stated that 





“as a counter measure toward cop- 
per supply control the Kyoto Muni- 
cipal Industrial Laboratory has 
succeeded in softening the so-called 
‘stainless steel’ for use in metal 
wares in place of copper,” advises 
the office of the American Com- 
mercial Attache, Tokyo. It is stated 
that this discovery was to have 
been made public at the general 
meeting of the Metal and Lacquer 
Ware Technologists’ Association 
of Japan, which was to have been 
held at the Kogyo Kai-Kan (In- 
dustrial Hall) of Osaka in May. 


+ + + 


Germany Uninterested in Renew- 
ing International Rolled Wire 
Syndicate 


T appears that the German iron 
and steel industry is disdainful 

of the efforts made to prolong the 
International Rolled Wire Export 
Syndicate, advises the American 
Consulate, Cologne. This lack of 
interest is stated to have as its 
origin the lower German exports 
of rolled wire over the past several 
years. It is also apparent that the 
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German manufacturers do not ex- 
pect a material improvement in 
their rolled wire export trade in 
the near future, and point to the 
fact that their former important 
markets in the Far East and South 
America have been partially (or 
even entirely) lost to American 


competitors. 
+ + + 


Yugoslav Government Endeavor- 
ing To Establish Strong Steel 
Industry 


HE recent action of the Yugo- 

slav Government in providing 
for the establishment of the “Jugo- 
slovenski Celik (Yugoslav Steel), 
is reported to represent the ma- 
terialization of that Government’s 
efforts to establish a strong steel 
industry in Bosnia, advises the 
American Consulate, Belgrade. 
Bosnia is reported to be “perfectly 
suited for the development of such 
an industry,” and at present pos- 
sesses a number of foundries either 
owned or rented by the State and, 


ized location in the Kingdom is an 
important factor and, moreover, it 
has important deposits of “brown 
coal.” It is stated that the “Jugo- 
slovenski Celik” represents the 
long awaited fusion of the Zenica 
iron mills, the iron mines and 
foundry in Varesh, and the iron 
mines in Lubija. 
+ + + 


Metallurgical Department, Car- 
negie Institute of Technology, to 
Stage Instrumentation Conference 
October 13-14, 1938 
LANS have been formulated for 
a conference on Instrumenta- 
tion in the Steel Industry, sponsor- 
ed by and held at the Carnegie In- 
stitute of Technology, Pittsburgh, 
Pennsylvania, on October 13-14, 
1938. The purpose of this con- 
ference is to bring about a better 
knowledge of the advances made 
in measurement and control in the 
stee! industry. 
+ + + 


Courses, Metallurgical Depart- 
ment, Carnegie Institute of Tech- 
nology, Pittsburgh, is in charge of 
arrangements for the Conference. 
For further details write Professor 
Rimbach. 





WHOEVER 
UNDERSTANDS 
GERMAN 


Should Read 


“Draht-Welt” 
(Wire World) 


A weekly for the wire industry 
and related lines. 


LZ 
Subscription price: 
quarterly 


Rm. 6.50 


Sample copies free on request from: 


ZF 


Martin Boerner — Verlag 
Halle — Saale 

















in addition, “rich deposits of iron ICHARD RIMBACH, Super- rs 
ore” are found here. Its central- visor Extension and Evening phic A 
THE MACHINES THAT PUT THE ''RINGS'' IN SPRINGS 





DESIGNERS AND MANUFACTURERS 
OF EQUIPMENT FOR 
THE WIRE MILLS AND SPRING MAKERS 





UNIVERSAL SPRING COILERS 
TORSION SPRING MACHINES 
FLEXIBLE CASING AND 

FLEXIBLE METALLIC TUBE COILERS 
STRAIGHTENING AND BUNDLING MACHINES 
RING COILING MACHINES FOR BRAZING 
KEY RINGING MACHINES 
COLD ROLLING EQUIPMENT FOR WIRE 
SPECIAL MACHINERY OF ALL TYPES 








YOUR 
SLEEPER & HARTLEY, Inc. 


WORCESTER — MASSACHUSETTS 


INQUIRIES 


INVITED 








September, 1938 


467 








A Review oF Recent Wire PATENTS 





No. 2,122,468, METHOD OF ENAM- 
ELING WIRE, Patented July 5, 1938 by 
Calvin S. Fuller, Summit, N. J., assign- 
or to Bell Telephone Laboratories, In- 
corporated, New York, N. Y., a corp- 
oration of New York. 

The surface condition of the wire 
prior to coating with a final insulating 
layer is improved by first coating the 
wire as with enaniel and then passing 
the coated wire through a current carry- 
ing liquid such as mercury so that any 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





defects in the insulation are subjected 
to sufficient current to cause arcing to 
destroy the particle or defect causing the 
low resistance, the final coating cover- 
ing up any craters formed by the cur- 
rent. 
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No. 2,122,592, WOVEN WIRE BELT 
FOR PAPER MAKING MACHINES, 
Patented July 5, 1938 by Harry G. 
Specht, Montclair, N. J., assignor, by 
mesne assignments, to Encor Corpor- 
ation, Belleville, N. J., a corporation of 


The warp wires, of square cross-sec- 
tion, provide a larger wearing surface, 
which remains uniform during its life 
and is smoother while maintaining equal 
porosity for a given mesh and gauge, 
the sharp corners becoming embedded 
in the weft wires whereby the tops of 
the weft knuckles are brought nearer 
to the top surface of the fabric and the 
knuckles are more tightly interlocked. 


+ + + 


No. 2,122,911, STRANDED MEM- 
BER FORMED OF WIRE OR METAL 
STRIP, PARTICULARLY APPLIC- 
ABLE TO ELECTRIC CONDUCTORS, 
Patented July 5, 1938 by Philip Vassar 
Hunter, London, and Harry Hill, Bel- 
vedere, Kent, England, assignors to Cal- 
lender’s Cable and Construction Com- 
pany, Limited, London, England, a 
British company. 

Non circular cables of the pre-spiral- 
led type are formed of a central part 
of wire or metal strip having a smooth- 
ly curved sectional outline correspond- 
ing to the non-circular shape to be giv- 
en the finished member, this part being 
given the pre-spiralled lay, and an 
outer part formed of one or more lay- 
ers of wires, each having the sectional 
form of a four-sided figure approximat- 
ing the average shape of the assembled 
wires and applied by a stranding oper- 
ation carried out with a lay which is 
shorter than the pre-spiralled lay. 


+ + + 


No. 2,122,979, SPRING ASSEMBLY 
FOR UPHOLSTERY, Patented July 5, 
1938 by William W. Gleason, Chicago, 
Ill., assignor to Nachman Spring-Filled 
Corporation, Chicago, Ill., a corporation 
of Illinois. 

The structure comprises a series of 
parallel strips each composed of wire 
bent to zig-zag form to provide flat 
skeleton surfaces upon which padding 
material may be supported, and spaced 
apart helical springs extending trans- 
versely of and each engaged with all of 
the strips to resiliently couple the same 
in spaced relation. 


+ + + 


No. 2,123,619, STONE CUTTING 
WIRE SAW, Patented July 12, 1938 by 
Albert E. Wienholz, Long Island City, 
Now, 

Triangular wires having sharp edges 
of a hard steel or an alloy welded on a 
relatively soft core and magnetized for 
entraining steel shot and chips into the 
cut, are twisted into a multiple strand 
cable of a relatively steep pitch so as 
to move the abrasive spirally of the 
wires, a secondary twist of a relatively 
long pitch being also provided to pro- 
gressively change the cutting edges of 
the wires. 
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No. 2,123,752, MACHINE FOR SHAP- 
ING THE ENDS OF COILED WIRE 
SPRINGS, Patented July 12, 1938 by 
Oscar W. Soderstrom, Bridgeport, Conn., 
assignor to Underwood Elliott Fisher 
Company, New York, N. Y., a corpor- 
ation of Delaware. 

Looping the end of a coiled wire 
spring requires only the introduction 
of the spring to the machine and the 
tripping of a clutch to set the power 
cycle into operation. The machine in- 


cludes an electric motor, clutch, and 
spring-end shaping anvils, the clutch 
being automatically disengaged after 
the spring end has been shaped. 
+ + + 
No. 2,123,778, ELECTRIC WIRE, 


Patented July 12, 1938 by Josué Heil- 
mann, Clichy, France, assignor to So- 
ciete Alsacienne de Constructions Me- 
caniques, Clichy, France. 

Surrounding the conducting core is 
a dehydrated refractory insulation cov- 
ered by a metallic sheath. The refract: 
ory material is magnesium oxide or 
steatite in compressed form. The wire 
may withstand a high temperature a’ 
which the presence of vaporized watev 
in ordinary wires entrapped in the in- 
sulating material would involve’ the 
danger of explosion of the sheathing. 


+ + + 


No. 2,123,837, WIRE RACK, Patent- 
ed July 12, 1938 by Norman M. Thom- 
as, Brooklyn, and Carroll A. Hennessy, 
Syracuse, N. Y., assignors to Joe Lowe 
Corporation, New York, N. Y., a corp- 
oration of Delaware. 

Receiving and supporting a plurality 
of cylindrical open-top molds designed 
for use in making frozen confectionery 
products is a rack of open, spaced wire 
construction permitting free circulation 
of refrigerant to the molds therein, the 
rack being of a character as to permit 
stacking. Extending transversely of its 
base are spaced sinuate rods providing 
a plurality of semi-circular cradle-like 
troughs for receiving the cylindrical 
molds, 

+ + + 


No. 2,123,888, WIRE SPRING FOR 
CUSHIONED SEATS AND BACKS, 
Patented July 19, 1938 by Morris 
Freund, Cleveland, Ohio, assignor, by 
direct and mesne assignments, of one 
half to Jacob Kronheim, Shaker Heights, 
Ohio, and one-half to John C. Lincoln, 
Scottsdale, Ariz. 

At its ends, the flat spring of sinu- 
ous shape, is provided with means to 
effect curving and longitudinal stretch- 
ing when attached to the frame of a 
piece of furniture, the means compris- 
ing plates to which the ends of the 
spring are attached in an inclined rela- 
tion so that, upon horizontal secure- 
ment to the frame, the spring is tension- 
ed to produce an arch therein. 


+ + + 


No. 2,123,893, WIRE FABRIC, Pat- 
ented July 19, 19388 by Raymond J. 
Guba, Philadelphia, Pa., assignor to 
Audubon Wire Cloth Corporation, Phil- 
adelphia, Pa., a corporation of N. J. 

In the art relating to flexible convey- 
or belts of the type made from a series 
of helically coiled wires in interlocked 
or interlaced relation, the improvement 
consists in attaching to the helices, as 
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by spot welding, cross members in the 

form of narrow flat plate sections in 

abutting or overlapping relation to pro- 

vide a continuous surface adapted to 

retain loose or finely divided material. 
5, eee UE, 

No. 2,123,895, WIRE BUNDLING 
MACHINE, Patented July 19, 1938 by 
Harry W. Hill, Sterling, Ill., assignor 
to Northwestern Barb Wire Company, 
a corporation of Illinois. 

A plurality of lengths of wire are 
brought together to form a_ bundle 
which is bound by winding a wire there- 
about in spiral fashion lengthwise of 
the bundle, without forming sharp pro- 
jections thereon liable to injure adjac- 
ent bundles. The machine includes a 
headstock having a chuck to grasp and 
release one end of the bundle for rota- 
tion thereof, and means to support the 


bundle prior to wrapping, including a 
guide by which the bundle may be con- 
ducted to a trough which is capable of 
shifting to dump the bundle after it is 
wrapped. 
+ + + 

No. 2,123,949, FLUX FOR GALVAN- 
IZING, Patented July 19, 1938 by Ray- 
mond J. Kepfer, Lakewood, Ohio, as- 
signor to E. I. du Pont de Nemours & 
Company, Wilmington, Del., a corpor- 
ation ot Delaware. 

Articles to be coated are immersed in 
a bath of molten zinc to which has been 
added a foaming flux comprising cot- 
tonseed meal and a chloride such as 
zine chloride, ammonium chloride or 
zinc ammonium chloride, the thickness 
of the form being maintained by addi- 
tion of more flux as required. 

(Please turn to Page 470) 
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A Review of Recent Wire Patents 
(Continued from Page 469) 


No. 2,124,329, SPRING HEATING 
MACHINE, Patented July 19, 1938 by 
Fred R. Zimmerman, Chicago, IIl., as- 
signor to Nachman Spring-Filled Corp. 
oration, Chicago, Ill., a corporation of 
Illinois. 

The rotatable carrier for the springs 
is equipped with adjustable means posi- 
tioning each of the spring's successive- 
ly so that terminal portions thereof of 
predetermined length will be positioned 
beyond the zone of influence of elec- 
tric current passed through the body 
of the spring to heat the same, means 
being provided to prevent burning of 
the springs due to ares formed at the 
points of engagement of the springs, 
which are finally released at a given 
point in their travel for effecting their 
discharge from the machine. 

+ + + 

No. 2,124,373, ENDLESS SCREEN 

WIRE FABRIC AND METHOD OF 


MAKING SAME, Patented July 19, 
1938 by Hans Kurtz, Reutlingen, Ger- 
many. 


At one end of the three end twill fab- 
ric is erected, in each group of three 
warp wires, the outer end of at least 
one of the two wires which are below 
the last but one of the weft wires, the 
two ends of the fabric being placed on 
a flat support, with the erected warp 
wire ends above the non-erected ends 
of the corresponding warp wires in the 
other end of the fabric, and welded by 
means of a torch. 

+ + + 


No. 2,124,640, SPRING CUSHION 
UNIT AND METHOD OF MAKING, 
Patented July 26, 1938 by George A. 
Stackhouse, Oakland, Calif., assignor to 
L. A. Young Spring and Wire Corpor- 
ation, Detroit, Mich. 

The structure comprises top, bottom 
and side casing walls of burlap having 
pads of sisal on their outer sides, and 
a plurality of pocket units disposed in 
spaced diagonal relation in the casing. 

+ + + 

No. 2,124,641, SPRING STRUCTURE, 
Patented July 26, 1938 by George A. 
Stackhouse, Oakland, Calif., assignor to 
L. A. Young Spring and Wire Corpor- 
ation, Detroit, Mich. 

Mounted on a rectangular frame is a 
plurality of spring supporting members 
strung in the direction of one dimension 
of the frame and joined at their ends to 
the frame by coil springs. Extending in 
the other direction of the frame are sim- 
ilar supporting members joined to the 
frame by hooks, the supports at their 
points of intersection being crimped 
away from one another. 

+ + + 

No. 2,124,655, WIRE SPRING AND 
SPRING STRUCTURE FOR CUSH- 
IONED SEATS AND BACKS, Patent- 
ed July 26, 1938 by Morris Freund, 
Cleveland, Ohio, assignor, by direct and 
mesne assignments, of one-half to Jacob 
Kronheim, Shaker Heights, Ohio, and 
one-half to John C. Lincoln, Scottsdale, 
Ariz, 

The invention relates to flat springs 
of sinuous shape embodying at opposite 
ends symnttrically arranged spacer 


WIRE 











and extension means and which springs 
when attached to the back frame of a 
furniture piece will include rounded stiff 
upper portions and softer less rounded 
middle and lower portions. 

+ + + 

No. 2,124,695, SPRING ASSEMBLY, 
Patented July 26, 19388 by William W. 
Gleason, Chicago, Ill., assignor to Nach- 
man Spring-filled Corporation, Chica- 
go, Ill., a corporation of TI]. 

Disposed marginally of the top and 
bottom surfaces of the spring assembly 
are border wire frames composed of 
resilient flat strips of metal equipped 
with rounded corners. Securing the up- 
per and lower convolutions of the spring's 
to the frames are helical wire ties en- 
circling the border frames and passing 
around the convolutions at spaced points 
therealong. 

+ + + 

No. 2,124,720, SPRING CUSHION, 
Patented July 26, 1938 by Desire H. 
Van Hove, Pleasant Ridge, Mich. 

The upper convolutions of the coil 
springs are covered with a fabric sheet 
composed of a plurality of separate 
strips above each longitudinal row of 
springs, the strips being folded to pro- 
vide under flaps forming pockets for 
the upper convolutions of the springs. 

+ + + 

No. 2,124,730, SPRING CUSHION, 
Patented July 26, 1938 by John M. 
Caughey, Adrian, Mich., assignor to 
Stubnitz-Greene Spring Corporation, 
Adrian, Mich., a corporation of Mich. 

At its lower edge the bottom frame 
is inturned to provide a flange of J 
section, in which clip members are posi- 
tioned to support a unit spring assembly 
and a bottom closure panel of fibre 
board fitting within the opening defin- 
ed by the bottom frame. 

+ + + 

No. 2,124,967, WIRE DRAWING 
DRUM, Patented July 26, 1938 by 
George Woodward, West Orange, N. J., 
assignor to Igoe Brothers, Newark, 
N. J. 

The drum includes a slipping or lost- 
motion construction and comprises a 
top plate, a bottom plate, one of the 
plates including an annular flange ex- 
tending to the other plate, a slip ring 
surrounding the flange and a resilient 
medium such as asbestos or fiber be- 
tween the flange and the slip ring. 

+ + + 
A NEW catalogue on Baker 


tractors and industrial trucks 
(General Catalogue No. 50) has 
just been issued by the Baker In- 
dustrial Truck Division of the 
Baker-Raulang Company, Cleve- 
land, Ohio. For those in the wire 
industry, particular information is 
given on pages 8, 9 and 14 of trucks 
and tractors particularly adapted 
to the problems of the wire mill. A 
copy of this catalogue can be ob- 
tained by addressing the Baker- 
Raulang Company, 2168 West 25th 
Street, Cleveland, Ohio. 
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Keystone wire rings the bell! That’s because 
Keystone technicians “‘go to school,” study- 
ing your needs from A to Z before recom- 
mending a wire for your use. Often one of 
the many grades and finishes regularly stock- 
ed turns out to be exactly right. If not, the 
correct analysis, form and finish will be care- 
fully developed by Keystone metallurgists, 
and manufactured under strict laboratory 
control. 


Would you like to have us do some home 
work on your pet wire problem? 
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To consider your special needs and problems in wire, all the skill and experi- 


ence of our metallurgists are at your command. Perhaps—as has happened 


with many manufacturers—they can point the way to faster work, fewer 


rejections, lower costs, and a better, more dependable product. As specialists 


in low-carbon wire we often can furnish a combination of analysis and 


temper that simplifies fabrication and improves strength in the final product. 


Besides special-analysis and copper-bear- 
ing steel wire Continental — and only 
Continental—offers wire of Konik, the 
patented new steel containing copper, 
nickel, and chromium. Konik’s amazing 
amenability to carburizing and heat-treat- 
ment permits new peaks of hardness, 
toughness, and resistance to abrasion. Its 
economies have been proved in four years 


of use by a variety of manufacturers. 


Among the finishes offered by Continental 
are bright, bright and black annealed; 
sull-coated; processed; galvanized, in- 
cluding Flame-Sealed; liquored, coppered 
and tinned in many modifications. Eight 
shapes are standard, and many specials 
available. Regular gauges run from No. 
34 to 5% inch. Furnished in coils of suit- 
able sizes, or cut and straightened to 


specification. 


CONTINENTAL STEEL CORPORATION 


General Offices: 


Kokomo, Indiana @ Plants at Canton, Kokomo, Indianapolis 


CONTINENTAL 


STEEL SHEETS AND WIRE PRODUCTS 


Wire: Bright Basic, Annealed, 
*Konik, Special Manufactur- 


Wire Rods, Nails, Staples, Bale Sheets: Black, Galvanized, 
Ties, Barbed Wire; Fence 15 
ers, Galvanized, *Flame-Sealed Types; Gates and Fittings 


Special Coated; Roofing 
and Siding--14 Styles 


“Trade Mark Registered, U. S. Patent Office 








Actual Samples Comprise Alloy 
Reference Library 


HOUSANDS of alloy samples 

representing various combina- 
tions and proportions of major and 
minor ingredients, duly tested and 
cataloged, comprise what is prob- 
ably the outstanding reference 
library on nickel-chromium alloys 
for heat- and corrosion-resistant 
applications. Under the direction 
of Dr. J. M. Lohr, manager of the 
Driver-Harris research laboratory, 
this unique collection has been 
steadily accumulating during the 
past decade and a half. Today it 
offers an invaluable fund of 
practical information. 


+ 


LTHOUGH nickel and chro- 

mium are the major ingredi- 
ents of better-grade electric-heat- 
ing alloys, with the addition of iron 
for lower-priced alloys, there are 
almost countless variations pos- 
sible in compounding these major 
as well as ‘many minor ingredients. 
“ven the slightest variation in one 
ingredient or another may produce 
marked differences in character- 
istics, hence the need for trying 
out no end of combinations and 
proportions in meeting the more 
critical requirements of alloy users. 

+ + + 

UNDREDS of laboratory 

“heats” are produced each 
year by the Driver-Harris labora- 
tory staff. In addition, samples 
are taken from production runs in 
the plant, and samples of alloys 
produced by other makers are 
likewise collected, tested and 


tabulated. 
+ + + 


NY specific requirement sought 

can now be checked against 
tabulated records of thousands of 
alloy samples. Better still, the 
actual samples can be taken from 
the reference library and given 
special tests to ascertain if those 
specific requirements can best be 
met by this material or that. In 
this way the experiences of the past 
are always available, and alloy 
problems are more readily solved. 
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New Booklet — Industrial Ovens 


And Dryers 
HE Crawford Oven Division of 
the American Machine & 


Foundry Co., New Haven, Conn., 
announce the publication of a new 
44 page catalogue of Industrial 
Ovens and Dryers. 


+ + + 
HIS catalogue is in numerous 
sections, and covers’ such 


processes as baking, drying, cur- 
ing, japanning, enameling, poly- 
merizing, low temperature anneal- 
ing, expansion heating, wax, as- 
phalt and compound melting, and 
other processes involving tempera- 
tures up to 1000° F. Sizes range 
from Laboratory Ovens to large 
conveyor types. 

+ + + 

CCEPTED practices on certain 

processes are described but 
special or secret processes are not 
disclosed. 

+ + + 
CTANDARD size ovens and dry- 
aa ing units of both the conven- 
tional type and “Convector” type, 
are illustrated, described and di- 


mensioned. The “Convector” is 
especially stressed due to its elim- 
ination of all duct work, and its 
extreme flexibility with respect to 
air volumes and is adaptable to 
any source of heat. 24 Standard 
“Convector” sizes are available. 
+ + + 

HIRTY-FIVE years of experi- 

ence in designing, building 
and installing Industrial Ovens is 
evidenced by the great variety of 


illustrations. 
+ + + 


New Development in Steel Wire 
Drawing Lubricants 
ASED on a principle, entirely 
new in its application to the 
production of wire drawing lubri- 
cants, the Ironsides Company has 
developed a powdered product de- 
signated as the “S-300” Series, 
which has shown unusual merit. 
+ + + 
HE results have attracted spe- 
cial interest in the drawing of 
cold heading stock where a dry, 
bright coating is obtained, insur- 
ing satisfactory heading or draw- 
ing. 


addition, the rust prevention 

qualities are very pronounced, 
which is highly desirable, particu- 
larly when stock is held or shipped 
prior to heading. Relatively low 
costs are indicated through the 
use of these products. 


+ + + 
New Handbook of the American 
Welding Society 
HE American Welding Society 
has just issued a new welding 
handbook, in which 90 authors and 
250 reviewers participated. 
+ + + 
HIS is a 1200-page authorita- 
tive book on welding, covering 
every phase of the subject. More 
than a year and a half was taken 
in its preparation, and it was kept 
up-to-date to the last minute of 
printing. It is bound in attractive, 
imitation, green leather covers. It 
has a comprehensive table of con- 
tents and index. The Editorial 
Committee and the Society spared 
no pains or expense in making the 
information authentic and repre- 
sentative of the best data available. 
The price of the book is $6.00, 
foreign $6.50. 
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800 Large Outside Rooms 
Each With Private Bath 


SINGLES $3.00 
DOUBLES $4.50 
TWINS $5.00 
SUITES $8, $10, $12, $15.00 


Cars at Bagley Ave., Convenient to 
Everything Downtown. 


Charles H. Lott, 
General Manager 
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- LELAND IOTEL 
Wire Association—October 17-22, 1938 





AIR CONDITIONED 
COFFEE SHOP 


BREAKFASTS FROM 30c 
LUNCHEONS FROM 50c 
DINNERS FROM 90c 


ENTERTAINMENT EVERY 
EVENING IN THE 
SILVER FOREST 

COCKTAIL LOUNGE 


Excellent Garage and Parking 
Facilities. 
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TWO VERDICTS 
WON : , : 


The validity of Hayes patents 
covering “Certain Curtain" fur- 
naces has been sustained in the 
United States Courts. 


But what is more important, users 
of more than 800 Hayes furnaces 
have expressed their verdict in 
terms of re-orders so numerous 
and consistent that today ''Cer- 
tain Curtain'’ leads the world in 
controlled atmosphere tool treat- 
ment. 


And remember—in most of these 

plants “Certain Curtain" furnaces Standard 
have saved their purchase price in sna 
from 6 to 18 months ! 


C.1. HAYES, Inc. 


ESTABLISHED 19805 
1293 BAKER ST., PROVIDENCE, R. I. 


POKMINE PODINAERS} 







































NORBIDE 
ABRASIVE 


For 
Cemented 
Carbide 
Dies 


Used in place 

of diamond 

dust it reduces 
the cost of shaping, 
ripping and 
finishing. 


NORTON COMPANY 
WORCESTER, MASS. 


NORTON ABRASIVES 
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Carboloy Company Announces 


Inexpensive Tool Grinder 
ARBOLOY Company, Inc., man- 


ufacturers of cemented carbide 
tools and dies announce an inex- 
pensive bench type tool grinder 
especially designed for the safe, 
rapid, economical sharpening of 
cemented carbide tools in sizes up 
to 1” square or equal cross section, 
on diamond wheels and lapping 
discs. Although priced at only 
$125.00 (including electrical equip- 
ment) this grinder contains all the 
features necessary to duplicate the 
performance of new tools at every 
sharpening. Small plants using 
cemented carbide tools will benefit 
by sharpening tools in their own 
shop and large production depart- 
ments will eliminate much of the 
time required for taking tools to 
the central grinding department by 
placing grinders nearer the ma- 
chines. 





NE of the outstanding features 


of this machine is the quick 
setting graduated dial, with large 
graduations, that permits accurate 
angular adjustment of the table in 
order to maintain correct rake and 
clearance angles with keen cutting 
edges and smooth tool faces. Fur- 
thermore, wet grinding with dia- 
mond impregnated wheels, as per- 
formed on this machine, permits 
faster, more accurate sharpening, 
resulting in exceptionally long tool 
life. The large adjustable tool rest 
table is mounted across the face of 
the wheel with a slot provided for 
a tool guide protractor, making it 
possible to grind angles on the tool 
without checking by hand _ pro- 
tractor. The distance from the 
wheel to the tool rest is adjustable, 
offering maximum support to the 
tool while sharpening. Forward 
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and reverse rotation of the wheel, 
facilitating the grinding of both 
right and left hand tools, is con- 
trolled by a switch located at the 
front of the machine under the 
drip pan. 

+ + + 


VERALL dimensions of the 
grinder are: 14%)” high, 1314” 
wide and 20%” deep. Uncrated 
weight is 135 lbs. Standard elec- 
trical equipment includes 14, H.P. 
reversible motor, 110 volt, 60 cycle, 
single phase, 1725 R.P.M., and re- 
versing switch. Descriptive leaf- 
let may be obtained from Carboloy 
Company, Inc., 2985 East Jefferson 
Avenue, Detroit, Michigan. 
+e + 
Additions to Sales Force, 
Magnus Chemical Co. 
AGNUS Chemical Company, 
Inc., Garwood, N. J., an- 
nounces three appointments to its 
sales department. 
+ + + 
AYMOND D. KENNEDY be- 
comes a resident sales repre- 
sentative in Philadelphia, Pa. Wil- 
liam F. Newton will represent 
Magnus in California. Douglas L. 
Foster will represent Magnus in 
western New York State. 
+ + + 


AGNUS Chemical Company is 
the manufacturer of clean- 


ing materials, industrial soaps, 
metallic soaps, sulfonated oils, 
emulsifying agents and metal 


working lubricants. 


Millions of Pounds of Nickel- 
Chromium Alloys 

CCORDING to its foundry 
records, the Driver-Harris 
Company of Harrison, N. J., recent- 
ly poured its sixteen millionth 
pound of Nichrome and other D-H 
nickel-chromium alloys in making 
heat- and corrosion-resistant cast- 


ings and various wrought forms 
for the requirements of different 
industries. This impressive out- 
put is in addition to the ingots for 
rolling and drawing into Nichrome 
wire and ribbon used in electrical 
appliances, and represents close on 
to three decades of specialization 
in nickel-chromium alloys. 
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THE CLEANING HOUSE ........ 
FOR HOT GALVANIZING ROOM ..... 
ELECTRO GALVANIZING ROOM 
Hot or Cold DURIRON and DURICHLOR EQUIPMENT 
Muriatic Centrifugal Pumps—standard and self-priming. 
Valves—“Y”, Angle, Check, Quick-Releasing, Duriron- 
e Nordstrom lubricated. 
Tank Outlets—Heating Coils for Cleaning Tubs—Pipe and 
Hot or Cold es cid A ange ee ign rss AO ay 
Sulphuric Heating Jets. 
. WILL REDUCE COSTS, SAVE TIME, IMPROVE RESULTS 
Write for bulletins on acid handling equipment 
Abrasion 
ee The Duriron Company, Inc. 
& 445 N. FINDLAY ST. DAYTON, OHIO 
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HAVE YOU A PATENT, 
A PROCESS OR AN 
INVENTION APPLICABLE 
TO THE WIRE INDUSTRY 
YOU DESIRE TO SELL 
OUTRIGHT OR TO PLACE 
ON A ROYALTY BASIS ? 


ee ok 


A Well Known Wire Mill Con- 
sulting Engineer Is Prepared To 
Present Such Matters To His 


Extensive Acquaintance In The 
Wire Industry. 


+ + + 


Correspondence Desired With 
Principals Only. 


> oo. 


Representation On Either A 
Fee Basis Or Percentage Of 
Royalty Secured. 


2 = 


All Communications Held In 


Confidence. 


Box 112 


Wire & Wire 


Products 


17 E. 42ND. ST. 
NEW YORK, N. Y. 
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Notes on Die Stresses 
(Continued from Page 443) 


be taken of the principle, and their 
relationships, are hard to keep in 
mind. Power can be ‘saved, but 
only by means of regenerative de- 
vices or electric equipment of 
special design. It is an error to 
assume that cone or capstan ma- 
chines of the usual type are taking 
advantage of back pull, or can be 
made to do so. Among the prob- 
able advantages, some of which 
must be sacrificed to get others, 
are: better die life, more accurately 
sized wire, better surface, greater 
reduction, new combinations of 
physical properties, decreased 
power. 
+ + + 

— the basic formula, 

it must be said that its simpli- 
city does not appeal to most scient- 
ists who have made mathematical 
and laboratory studies of the pro- 
cess. There is, among them, a 
pretty general feeling that both 
compressive and tensile stresses 
are active in the cone. They be- 
lieve that where the wire first con- 
tacts the die the stresses are pure- 
ly compressive, and that as it 
passes down the cone they are 
gradually replaced by _ tensile 
stresses, and that at the throat 
the stress is almost pure tension. 
They account in this way for the 
fact that the die suffers “ringing”’ 
at the contact circle and that wear 
is hardly perceptible at the throat. 

+ + + 
SSOCIATED with this theory 


is a belief held by some that 
the “ring” acts as a drag to pre- 
stress the wire beyond it; in fact 
that each section of the cone pre- 
stresses all the wire that has passed 
it, so that the wire at the throat is 
pre-stressed by back-pull to such a 
degree that it almost loses contact 
with the bearing. 
+ + + 
T has always seemed to me that 
the facts supporting both these 
theories could be otherwise ac- 
counted for, and in fact would as 
readily support the views implied 
in the basic formula. It seems 
quite logical that a ring should 
form at the contact circle, net only 
because of the angular impact and 
change of direction, but because 





grit from the air and from acci- 
dental sources is constantly being 
brought to that point by the wire. 
I am unable to picture the metal in 
the cone under any but induced 
stresses, strictly compressive. Pos- 
sibly this is due to a defect of in- 
telligence, but perhaps it is be- 
cause of the fact that wire can be 
pushed through a die from behind 
without significant change in its 
behavior, its properties, or the 
force required to move it. 
+ + + 

E have noted the vital role of 

contact area in determining 
friction. This brings up an odd 
fact, or theory if you prefer. A 
variation of friction directly with 
area of contact is characteristic of 
lubricated friction, but it is also 
true that the bearing of a die is 
unique in the respect that it is in- 
volved in a process of plastic flow 
while at the same time acting as a 
bearing. In this single instance 
contact determines the total press- 
ure on the bearing, and it is un- 
lubricated friction which varies 
with pressure and is normally in- 
dependent of contact. Which case 
have we here? 

+ + + 


T is my belief, supported partly 
by consideration of the other 
differences between the two types 
of friction, that wire drawing re- 
sponds to the laws of unlubricated 
friction. In dry drawing we are 
actually drawing a tube of soap, 
reinforced by a core of steel which 
never touches the die. Its coeffi- 
cient of friction, about .08, is what 
would be expected of dry soap on 
a polished die. In wet drawing the 
figure is about .16, which is normal 
for a copper bearing metal (copper- 
dipped steel) on a ferrous metal 
(die) with good surfaces and under 
conditions of very scanty lubrica- 
tion. The pressures with which 
we deal in wire drawing are at least 
ten times as high as any encount- 
ered in normal bearing practice, 
in which the maintenance of lubri- 
cation is a tough problem. Why 
should we think we have any 
lubrication in dies? 
+ + + 


N this discussion the die has been 
assumed to be a cone. In 
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practise the cone terminates in a 
cylinder, or a near cylinder, which 
in the case of steel or cast iron 
tapers with the cone, and in the 
case of carbide tapers the other 
way. When the taper is with the 
cone the contact area must be 
figured in, and it complicates the 
studies considerably, especially 
since in such dies the length of the 
“bearing” is largely guess work 
on the part of both the maker and 
the student. It would naturally 
be supposed that with the advent 
of carbide dies the problem would 
subside. As a matter of fact the 
reverse cone, or “cylinder,” tapers 
so very little, in order to facilitate 
the repolishing of dies without per- 
ceptible loss of size, that elastic 
recovery generally causes the wire 
to drag on its walls an uncertain 
distance beyond the throat. It is 
very likely that this is one reason 
why mill tests do not always bear 
out carefully conducted laboratory 
researches, in which the last con- 
tact is definitely at the throat. 
+ + + 
Summary 


BASIC formula for die pull, DP = 

A—a (my p) 1 + cot u, seems to 
express plastic flow in wire’ drawing 
simply and adequately. Facts which 
seem to imply the existence of tensile 
stresses in the section undergoing re- 
duction are believed by the writer to 
be consistent with this simpler concept 
in which only induced stresses are con- 
sidered. 

+ + + 


HE die angle does not affect the 
force required to deform; it affects 
friction within certain limits, through 
its effect on contact, and hence on total 
pressure, but efforts to better the fric- 
tion by manipulating the die angle are 
defeated by a rising coefficient. 
+ + + 
IRE drawing appears to obey the 
laws of unlubricated friction. The 
coefficient is roughly .08 in dry and .16 
in wet drawing. 
+ + + 
HE pre-stressing of wire behind the 
die offers various attractive pos- 
sibilities which are as yet largely un- 
explored. 
+ + + 


Lindberg Engineering Opens 
Buffalo Office 

Efe Lindberg Engineering Com- 

pany, Chicago, Illinois, has 
opened a Buffalo office, in charge 
of Mr. Harry O. Munn, formerly 
Chief Service Engineer. The ad- 
dress of the new office is 220 Del- 
aware Ave., Buffalo. 
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RAPID ROUTINE CHECKS 
OF PER CENT CONDUCTIVITY 


Hoopes Bridge shows directly—without cal- 
culation—the per cent conductivity of cop- 
per wire and rod samples. Universally used. 
J-EF22-53(3) 





LEEDS & NORTHRUP COMPANY 


4974 STENTON AVENUE PHILADELPHIA, PA 








ONE PIEGE 


AGID RESISTANT 


UNAFFECTED BY 
TEMPERATURES UP 
TO 265° F. 


OF MOLDED PHENOLIC RESIN ASBESTOS COMPOSITION—THEY 
ARE STRONG, TOUGH, DURABLE. 


HAVEG CORP., NEWARK, DEL. 


PIGKLING-- PLATING 


AS LARGE AS 6’6” WIDE 
66” DEEP — 13’ LONG 


UNAFFECTED BY 

HYDROCHLORIC, ANY 

CONC. SULPHURIC UP 
TO 50% CONC. 


TANKS 


SEND FOR BULLETIN WD1, 














TO WIRE MILL 
PRODUCTION 
EXECUTIVES 


d you are making high carbon 


spring wire and getting less than 
6000-9000 Ibs, of .076 spring wire 
55 carbon per 8 hour shift per man 


| F you desire to start the production 
of high grade carbon spring wire 
from +8 to +18 gauge 


| CAN HELP YOU! 


ITH special processes, tech- 
niques and materials — 
Quick Casting = Superior Quality 


Fae spring wire from unpatented 
rod in +8 to #12 gauge. 


For Detailed Information Address 
Licensed Professional Engineer, 


Box 705, c/o Wire & Wire Products, 
17 E. 42nd St.,. NEW YORK, N. Y. 








remier 


TRADE MARK REG: U-S PAT. OFF: 


Diamond Dies 


Long Life is assured when you use 
Premier Diamond Dies because the 
die channel of the diamond is of such 
design that when it has been polished 
to the next diameter a perfect die is 


obtained again. 


DRIVER-HARRIS 


COMPANY 





HARRISON - NEW JERSEY 
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Allico 
2D8-MBB Machine 
for applying 
FIBERGLAS, CELLOPHANE 
COTTON AND PAPER 
Each Unit Individually 
Motor Driven 
Alco 


EST 166s INCIDIS 
“american” 
[WacHineny 
ACHINERY 
pa Fa Lore) OMPANY 


“masuscaras us ear oF 


517 West Huntingdon St. 


PénnsrvaniaUSA 











L - Ww i S Wire Straightening and Cutting Machines 
— Automatic—High Speed —Heavy Duty — 








Machines to Handle 
” to %” Rod 





Round - Square - Flat - H 
Ferrous and Non-Ferrous 





Write | The Sign of 
; Dependable 
For Service: 
Bulletin => —<——=s 
WE CAN SUPPLY 
AND ENGINEER OUR 
TOOLS EQUIPPED 
WITH 











No. 4-F Travel-Cut 


THE LEWIS MACHINE CO.,3440 E. 76 ST., CLEVE, 0.|Saheeme 








STEELSKIN 


REG. U. S. PAT OFFICE 


For High or Low Carbon Wire 


WIRE DRAWING SOAPS 





Established 30 years 


R. H. MILLER CO., Inc 





Homer, N. 7. 











Wil ANNE 


a NEW, LATEST type of Diamond Die, just now on the 


market besides the usual regular type. 





Write us for information. 


VIANNEY WIRE DIE WORKS 
250 E. 43rd. St. NEW YORK 
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Exports and Imports 
(Continued from Page 468) 


ECEIPTS of WIRE HEDDLES 
totaled 153,000 pieces against 
806,000 pieces and were supplied 
by Germany 103,000 and Switzer- 
land 50,000. 
+ + + 
TRADE of 42,392 square feet 
resulted in WIRE CLOTH 
AND SCREEN against 22,517 
square feet and the bulk came 
from Netherlands 14,841 square 
feet, Germany 14,676 square feet, 
and Canada 9,425 square feet. 
+ + + 
ECEIPTS of WIRE FENCING 
AND NETTING, galvanized 
before weaving, amounted _ to 
nothing. Of that galvanized after 
weaving, the total was 1,637,150 
square feet as against 625,500 
square feet and came from Ger- 
many 912,500 square feet, Belgium 
574,650 square feet and Nether- 
lands 150,000 square feet. 
+ + + 


OURDRINIER AND OTHER 
PAPER-MAKING WIRE im- 
ports at 19,450 square feet as 
against 22,841 square feet and 
were supplied by Germany 13,978 
square feet and France 3,634 
square feet. 
+ + + 
XPORTS of iron and steel wood 
screws during June, 1938 total- 
ed 29,549 gross valued at $6,123. 
Of this total Colombia took 9,752 
gross valued at $1,186; Argentina 
4,237 gross valued at $1,508; Mex- 
ico 3,480 gross valued at $538; 
Cuba 2,495 gross valued at $371; 
Brazil 2,309 gross valued at $222. 
+ + + 
XPORTS of brass wood screws 
during the same month totaled 
8,542 gross valued at $1,924. Of 
this total the United Kingdom took 
5,868 gross valued at $528; Philip- 
pine Islands 562 gross valued at 
$244; Netherland West Indies 495 
gross valued at $292; Canada 439 
gross valued at $277; Argentina 
335 gross valued at $75; Colombia 
274 gross valued at $205. 
+ + + 


| MPORTS of wood screws during 


the same month totaled 11,234 
gross valued at $1,111. Of this 
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total Belgium supplied 11,220 gross 
valued at $1,097 and Switzerland 
14 gross valued at $14. 
+ + + 
New Reeves Catalog 
NEW 124-page catalog (No. 
G-384) covering the complete 
lines of REEVES variable speed 
control equipment in one compact, 
easy-to-use volume has just been 
issued. 
+ + + 
HIS is the first time that all 
three REEVES speed control 
units — Variable Speed Transmis- 
sion, Vari-Speed Motor Pulley and 
Motodrive — have been cataloged 
together in one book. The entire 
book is printed in two colors and 
each of the three sections is print- 
ed in a different color combination 
for ready identification. Mechan- 
ical binding of the 8!x11 pages 
permits the book to lie open per- 
fectly flat. 
+ + + 
B dea book is bound in a heavy- 
weight black cover handsome- 
ly embossed in gold. More than 200 
illustrations are used. Twelve pages 
are devoted to illustrations of in- 
stallations and uses in many differ- 
ent industries. Twenty-three pages 
are devoted to engineering data on 
the REEVES Transmission; 11 
pages to engineering data on the 
Vari-Speed Motor Pulley; and 19 
pages to the Motodrive. All dimen- 
sion drawings are notably large and 
easy to read. 
SS 
OPIES are available free from 
from Reeves Pulley Company, 
Columbus, Indiana. 





Now Ready for Delivery 


1938 WIRE AND WIRE 
PRODUCTS BUYERS 
GUIDE AND YEAR BOOK 
OF THE WIRE 
ASSOCIATION 
Order Your Copy Now 
Limited Edition $5 Per Copy 


Wire & Wire Products 


17 East 42nd St. NEW YORK, N. Y. 











Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 











HIGH SPEED CABLE COVERING 


In our high speed silent process for the 
fabric covering of wire and cable valuable 
savings are effected in: 


* Cotton Rewinding eliminated ° 
© Space © Labor © Power ® 
© Initial Cost © Maintenance ® 





Single and Triple Covering Models 
Manufactured by Fidelity Machine Company 


SINFIRA 


1 Exchange PIl., Jersey City, N. 
Mid-west representative — Albert R. Rion 
80 East Jackson Blvd., Chicago, III. 














PATENTS — TRADEMARKS 


All cases submitted given personal attention. 
From “Evidence of Conception” 
with instructions for use and 
“Schedule of Government and 
Attorneys’ Fees”—Free 


Lancaster, Allwine & Rommel 


Patent Law Offices 


438 Bowen Bldg. Washington, D. C. 











RUSCH WIRE DIE CORPORATION 


Become Duality Cousctoies 
By Using 


RUSCH DIAMOND DIES ® 


" They Are Scientifically Made 








275 SEVENTH AVENUE, NEW YORK, NEW YORK 
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FOR DRY 


and finish. 


MAGNUS CHEMICAL COMPANY 


Wire Drawing Soaps 


AND WET Successfully meet recent special demands made by high- 
DRAWING speed drawing and the added attention given to brightness 


FOR FERROUS, 
NON-FERROUS 
WIRE 


188 South Avenue, Garwood, N. J. 











Think of it! 


95% 


of the pickling rooms 
of the world 


use 


RODINE 


in the pickling bath to 
save money and produce 
a better product. 


If you have a metal fin- 
ishing problem--pickling-- 
cleaning -- painting -- con- 
| sult our experts--Service 
| Free. 
| 
| AMERICAN (CHEMICAL PAINT CO. 
— Poss irae E. 











Improved Brazing Metal and Flux 
OR the brazing of dissimilar 
metals or alloys, especially 
under conditions where the brazed 
joint is subject to heavy loads, a 
new alloy and flux are being 
marketed by Fansteel Metallurgica] 
Corporation, North Chicago, IIli- 
nois, under the trade names FAN- 
ITE and FANFLUX. They are 
especially recommended for the 
brazing of tipped carbide or hard 
metal cutting tools. 
+ + + 
i addition to unusual strength, 
FANITE holds a plastic stage, 
as it cools, for a time interval suf- 
ficient to allow the contraction of 
dissimilar metals to reach a normal 
stage. Molten FANITE readily 
follows irregular contours § and 
spreads a continuous film of uni- 
form thickness over the surfaces in 
contact, which prevents the forma- 
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tion of strain between the brazing 
metal and the united parts. 


+ + + 
ANITE is intended for use in a 
controlled atmosphere furnace 
at temperatures from 1950° to 
2100° F. It is handled with exact- 
ly the same equipment and techni- 
que as copper. 
+ + + 
eo is available in standard 
strips 114” wide by 8” long 
and .004” or .010” thick. Special 
sizes are available to order. The 
.004” metal is used as a shim be- 
tween the surfaces to be united so 
that the brazing metal is in place 
when it melts. The .010” metal is 
used when it is desired to flow the 
molten metal into the joint by 
capillary attraction. 
+ + + 
HE companion flux is made in 
two grades. FANFLUX No. 
3 is intended for use with metals 
on which the braze flows or “wets” 
easily. FANFLUX No. 1 is for 
metals difficult to “wet.” An in- 
termediary flux can be obtained by 
mixing the two. 
~~ a | 
Notes on Fault Location in Cables 
* OTES On Fault Location In 


Cables” is the title of a hand- 
book just published by Leeds and 
Northrup Company. 

-~ + + 
HIS 52-page pocket-size book 
will be useful to anyone in- 
terested in fault location—whether 
in communication transmission, or 
in electric-power transmission. It 
gives facts helpful to the tester 
when locating any of a variety of 
faults. Illustrated with diagrams, 
it explains methods for identifying 
faulty wires in a cable, for measur- 
ing conductor resistance, for locat- 
ing grounds and crosses by Murray 
and Varley Loop tests, for locating 
opens by capacitance tests. 
+ + + 
COPY will be sent promptly, 
no charge, to anyone who asks 
Leeds & Northrup Company, 4934 
Stenton Avenue, Philadelphia. 


GEORGE D. HARTLEY 


CONSULTANT 


311 MAIN ST., 
WORCESTER, MASS. 


PLANT EQUIPMENT 
@ PRODUCTION METHODS @ 
AUTOMATIC MACHINERY 
MARKETING OF LATEST 
© PATENTS, INVENTIONS @ 
AND PROCESSES 








Kenneth B. Lewis 


CONSULTING ENGINEER 
Wire Mill Equipment, Layout and 
Practice 
17 East 42nd St. 43 Midland St. 
New York City Worcester, Mass. 


Phone: Phone: 
Murray Hill Worcester 
2-4188 5-6033 








Wish to contact salesman, preferably 
between the ages of 30 and 40, who 
has experience in the selling of rods 
and manufacturers’ wire—give full 
particulars first letter. 

Address Box 300, 


WIRE & WIRE PRODUCTS 











This is an invitation for you to be- 
come a member of The Wire Asso- 
caucn, + = = ee = 


The Annual Dues Are $10.00 
AND INCLUDE 


1. A subscription for the period of 
the membership to the designated 
official publication of the Asso- 
ciation, "WIRE AND WIRE PRO- 
DUCTS." 


2. A copy of the annual WIRE 
BUYERS*GUIDE AND YEAR 
BOOK OF THE WIRE ASSOCI- 
ATION. 


3. A copy of the proceedings and 
discussions held at the annual 
meeting. 


4. Co-operative and helpful infor- 
mation on processes and methods 
of production. 


For Details Address 


Richard E. Brown, Secretary, 
The Wire Association 
17 E. 42nd St., New York, N. Y. 








WIRE 











EXPERIENCED PRODUCTION 
MAN 

desires permanent connection with 

wire industry firm. 45 years old; 25 

years wire experience all depart- 

ments insulated wire, cable and 

flexible cord. Address Box 301 c/o 


WIRE & WIRE PRODUCTS 











ZINC WIRE 
99.999, Zn 


METAL INDUSTRY WORKS 


Schein Brothers, Ltd. 
Bedzin, Poland 


WIRE MACHINERY SPECIALISTS 
3—Nilson No. 1, 2, 3 & 4 4 Slide Wire Machines 
2—Baird No. 3 & S3F 4 Slide Wire Machines 
7—Waterbury Step Cone Wire Drawing Machines 
1—24-16” Block Wire Drawing Machine 
8—Shuster Automatic S. & C. Machines 1/32”, 

4”, 8/16”, %4", 36”, %”, also %”, %”’ 
square wire, motor driven. 
Wanted: Wire Spring making machinery. 


NATIONAL MACHINERY EXCHANGE 


128-138 MOTT ST. NEW YORK, N. Y. 




















BRODEN 


Wire Mill and Cold 
Rolling Equipment 
Broden Construction Co. 


11730 Harvard Ave. 
CLEVELAND, OHIO 











WIRE, WIRE ROPE AND 
ELECTRIC CABLE MACHINERY 


THOMSON-JUDD 
WIRE MACHINERY COMPANY 


SUBSIDIARY OF 
THOMSON-GIBB ELECTRIC WELDING COMPANY 
LYNN, MASSACHUSETTS 

WRITE FOR CATALOGUE 








CHUMAG 


CONTINUOUS ROD MAKING 


STRAIGHTENING AND POLISHING 








MACHINES 
W. A. SCHUYLER 
FISK BLDG. NEW YORK 
DIAMOND CARBIDE 
DIES 


RELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 





Contour Machining 


EW information on filing and 

sawing speeds with Contour 
Machining is given in an illustrated 
folder recently prepared by Con- 
tinental Machine Specialties of 
Minneapolis, manufacturers of 
DOALL equipment. Filing output 
as measured in ounces of filings per 
hour is shown for seven materials 
in common use. 

+ + + 

ADII accomplished with each of 

seven widths of saw blades, 
correct sawing and filing speeds for 
more than 48 materials, and other 
data on selection and use of the 
cutting tools employed for Con- 
tour Machining are given. Full 
size illustrations of the new saw 
blade and recently developed 
smooth cutting Band files are also 


shown. 
+ 4) 4 


DIAGRAM of the automatic 

butt welder used to join the 
saw blade when making up bands 
or for internal cutting is provided 
as well as a skeleton photograph of 
operating DOALL parts. This 
photograph shows the means of 
securing the infinitely variable 
speed of 50 to 1500 feet of blade 
travel per minute required to give 
the most efficient cutting of the 
wide range of materials that may 
be handled. 








Continuous Straightening 
and Cutting Machinery 


With 
FLYING SHEAR 
for round and shaped wire. 


+ + 


THE HALILDEN MACHINE 
COMPANY 
THOMASTON CONNECTICUT 








i Wire 
” Drawing 
Diamond 
Dies 

COCHAUD 


WIRE DIE CORPORATION 
300 W. 56th St. NEW YORK 
Tel. Col. 5-1340 





WIRE BRAIDING, 
SPOOLING, TAPING 
AND WINDING MACHINES 
SPECIAL MACHINERY 


FIDELITY MACHINE Co. 


3908-18 Frankford Ave., Phila., Pa. 








ROY LE Royle insulating, 


TZ aie 
\ PATERSON straining and tub- 


pla ing machinery --- 
y 


famous fifty years. 


BUILDING EXTRUDERS 
SINCE 1880 


JOHN ROYLE & SONS 
PATERSON. N. J. 








All Sizes of 
Twisted—Folded—Shaped 
Paper Insulation Twine 
Plain or Saturated 


E. W. IWITCHELL, INCORPORATED 
3rd & Somerset Sts., Phila., Pa. 














STRIP 
ZINC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 

















FRUESCH] 


Machinery For 
Wire, Tube, And Brass Mills 
409 Mulberry St., Newark, N. J. 














WIRE DRAWING MACHINERY 
AND EQUIPMENT 

Rod Frames — 16” Frames, 8” 

Frames — Take-Up Frames, Wire 

Pointers—Puller Tongs. 

General Castings for Wire Mill use. 

Circulars on Request. 
E. J. SCUDDER FOUNDRY & 
MACHINE CO. 

TRENTON, N. J. 

















HIGH SPEED 


Welding Wire Straightening and 
Cutting Machinery 


Round Wire Straightening and 
Cutting Machinery 


Flat Wire Straightening and 
Cutting Machinery 


Roll and Rotary Wire Straighteners 
THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 
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WHERE TO BUY 


For more complete information, consult the annual Directory, Index & Buyers’ Guide. 














ABRASIVES— 
Norton Co., Worcester, Mass. 
ANNEALING POTS AND BOXES.- 
Scudder, E. J., Fdry. & Machine Co., Trenton, 
N. J. 





ANTI-RUST— 
Magnus Chemical Co., Garwood, N. J. 
ARMORING EQUIPMENT— 
American Insulating Mach’y. Co., Phila., Pa. 
Sleeper & Hartley, Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
BAKERS—Rod and Wire 
Morgan Construction Co., Worcester, Mass. 
BORON CARBIDE— 
Norton Co., Worcester, Mass. 
CEMENT FLOOR CLEANER— 
Magnus Chemical Co., Garwood, N. J. 
CEMENTS—Refractory 


Norton Co., Worcester, Mass. 


CHEMICALS—Cleaning 


American Chemical Paint Co., Ambler, Pa. 


Mugnus Chemica] Co., Garwood, N. J. 


CLEANFRS—Hand and Metal 
Magnus Chemical Co., Garwood, N. J. 

CLEANING & PICKLING 
EQUIPMENT— 


Broden Construction Co., Cleveland, O. 
Duriron Co., The, Dayton, O. 
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Haveg Corp., Newark, Del. 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
COATING—Protective 

American Lanolin Corp., Lawrence, Mass. 
COILERS—Sheet, Strip and Wire 

Broden Construction Co., Cleveland, O. 

H. J. Ruesch Machine Co., Newark, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 
CONDUITS—TIron and Steel 

Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 


CONTROLS—Automatic 

Leeds & Northrup Co., Philadelphia, Pa. 
CRANES—Wire Mill 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
DIAMOND TOOLS— 

Rusch Wire Die Corp., New York, N. Y. 
DIES—Diamond 

Cochaud Wire Die Co., New York. N. Y. 

Driver-Harris Co., Harrison, N. J. 

Kelly Wire Die Corp., New York, N. Y. 

Master Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Vianney Wire Die Works, New York, N. Y. 
DIES—Lead Extrusion 

John Robertson Co., Brooklyn, N. Y. 


DIES—Repairs & Re-Cutting 
Carboloy Co., Inc., Detroit, Mich. 
Cochaud Wire Die Corp., New York, N. Y. 


Driver-Harris Co., Harrison, N. J. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Rod and Tube Drawing 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Tantalum Carbide 
Carboloy Co., Inc., Detroit, Mich. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corv., New Yor’. N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Tungsten Carbide 
Carboloy Co., Inc., Detroit, Mich. 
Driver-Harris Co., Harrison, N. J. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DRAW BENCHES— 
H. J. Ruesch Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


ENGINEERS—Consulting Wire Mill 
Lewis, Kenneth B., New York, N. Y. 
Hartley, George D., Worcester, Mass. 








WIRE 





























WHERE TO BUY, Continued 











EQUIPMENT—Insulation Testing 
Leeds & Northrup Co., Philadelphia, Pa. 


EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FILLERS—Paper for Cable 
E. W. Twitchell, Inc., Phila., Pa. 


FURNACE CONTROLS — Combus- 
tion 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACE CONTROLS—Draft 
Leeds & Northrup Co., Philadelphia. Pa. 


FURNACES—Annealing. 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACES—Automatic 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACES—Bright Annealing 


Electric Furnace Co., Salem, O. 
Hayes, C. I., Ine., Providence, R. I. 


FURNACES—Electric 
Electric Furnace Co., Salem, O. 
Hayes, C. I., Ine., Providence, R. I. 


FURNACES—Hardening and Temp- 
ering 
Flectric Furnace Co.. Salem, O. 
Hayes, C. I., Ine., Providence, R. I. 
Leeds & Northrup Co., Philadelphia, Pa. 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 

John Robertson Co., Brooklyn, N. Y. 
FURN ACES—Non-Oxidizing 
Electric Furnace Co., Salem, O. 

FURNACES—Normalizing 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 





FURNACES—Wire. Strip & Sheet 


Electric Furnace Co., Salem, O. 


GRINDERS—Roll 


Norton Co., Worcester, Mass. 


INHIBITORS 


American Chemical Paint Co., Ambler, Pa. 


INSTRUMENTS—Electrical 
Leeds & Northrup Co., Philadelphia, Pa. 


INSULATION — Cable or Cable 
Filler 
E. W. Twitchell, Ine., Phila., Pa. 


LATHES—Die Reaming 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


LIME— 


Warner Co., Bellefonte, Ohio. 


LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Magnus Chemical Co., Garwood. N. J. 
Miller, R. H. Co., Inc., Homer, N. Y. 


LUBRICANTS—Wire Drawing 
Magnus Chemical Co., Garwood. N. J. 
Miller, R. H. Co., Inc., Homer, N. Y. 


MACHINERY—Armoring (Cable, 
Wire Hose) 


Ame’. Insulating Mach’y Co., Phila.. Pa. 

John Robertson Co., Brooklyn, N. Y. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J. 
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MACHINERY—Braiding 
Fidelity Machine Co., Philadelphia, Pa. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Brazing 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
MACHINERY—Bunching 


Amer. Insulating Mach’y Co., Phila., Pa. 
Sleeper & Hartley, Inc.. Worcester, Mass. 
watson Machine Co., Paterson, N. J 


MACHINERY—Bundling, Scrap 


Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Cable, Electric 


Amer. Insulating Mach’y Co., Phila., Pa. 

Fidelity Machine Co., Philadelphia, Pa. 

Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 


Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Closing 


Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Coil Winding 


Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHIN ER Y—Coilers 
Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson. N. J 


MACHINERY—Copper Wire Draw- 
ing and Rolling 
H. J. Ruesch Machine Co., Newark, N. J. 


Torrington Mfg. Co., The, Torrington, Conn. 


Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Cutting 
Rroden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
National Machinery Exchange, New York, 


F. B. Shuster Co., New Haven, Conn. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 





MACHINER Y—Enameling 


Amer. Insulating Mach’y Co., Phila., I 


MACHINERY—Extruding 


John Robertson Co., Brooklyn, N. Y. 
Roy!e, John & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inec., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Forming 


National Machinery Exchange, New York, 


2. 


S tke 

Sleeper & Hartley, Inc.. Worcester, Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Galvanizing Wire 

Broden Construction Co., Cleveland, O. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Gang Winders 

Fidelity Machine Co., Philadelphia, Pa. 


H. J. Ruesch Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Grinding 
Norton Co., Worcester, Mass. 


MACHINER Y—Insulating 
Amer. Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
Sinfra Corporation, Jersey City, N 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Knitting 
Sinfra Corporation, Jersey City, N. J. 
MACHINERY—Lead Encasing 
Presses, etz. 
John Robertson Co., Brooklyn, N. Y. 


MACHINERY—Lead Stripping 


John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Magnet Wire 
Amer. Insulating Mach’y Co., Phila., Pa. 
Sleeper & Hartley. Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY — Measuring Wire & 


Cable 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail and Tack 
Glader, Wm., Machine Works Co., Chicagu, 
ll. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Panning 


Amer. Insulating Mach’y Co., Phila., Pa. 


MACHINER Y—Pointing 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Seudder, E. J., Fdry. & Machine Co. 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Rod Mill 


Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 


MACHINERY—Rolling Mill 


Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Rubber Strip 
Covering 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Rubber Tubing and 
Straining 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Screw Wire 


Sleeper & Hartley, Inc., Worcester, Mass, 


MACHINER Y—Special 
Amer. Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Seudder, E. J., Fdry. & Machine Co.,, 

Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn, 
Watson Machine Co., Paterson, N. J. 


MACHINER Y— Special — Combina- 
tion Machine for Drawing, Cut- 
ting-to-length. Straightening and 
Reeling Bars from Coil in One 


Operation (Shumag Tyne)— 
W. A. Schuyler. New York, N. Y. 
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M ACHINER Y—Spooling 
Amer. Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
Sleeper & Hartley Inc., Worcester, Mass. 


Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 


Sleeper & Hartley, Inc., Worcester, Mass. 


Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Staple 


sieeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Straightening 
Broden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 


National Machinery Exchange, New York, 
Yy 


H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. . 
F. B. Shuster, New Haven, Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


M ACHINERY—Stranding 


Sleeper & Hartley, Inc., Worcester. Mass. 


Thomson-Judd Wire Machinery Co., Lynn, 


ass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Strip Steel 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Swaging 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley. Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Taping 
Amer. Insulating Mach’y Co., Phila.. Pa. 
Fidelity Machine Co., Philadelphia, Pa. 


Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Testing Size of Wire 


Torrington Mfg, Co., Torrington, Conn. 


MACHINERY—Tinsel Rolling Mills 


Amer. Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Trolley Wire 


Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Welding Wire 
Micro Products Co., Chicago, Ill. 
F. B. Shuster Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 


MACHINERY—Winding 


Amer. Insulating Mach’y Co., Phila., TI 
Fidelity Machine Co., Philadelphia, Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing 


Aetna-Standard Engineering Co., Youngs- 
town, O. 

Amer. Insulating Mach’y Co., Phila., Pa. 

Broden Construction Co., Cleveland, O. 

Morgan Construction Co., Worcester, Mass. 

H. J. Ruesch Machine Co., Newark, N. J 

Seudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 

W. A. Schuyler, New York, N. Y. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
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MACHINERY—Wire Rope 





Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Tinning 
Amer. Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Wrapping Wire 
W. A. Schuyler, New York, N. Y. 


MILLS—Tandem Rolling and Edging 


Torrington Mfg. Co., Torrington, Conn. 


NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining, N. Y. 

PAPER—Insulating 
E. W. Twitchell, Inc., Phila., Pa. 

PATENT ATTORNEYS 
Lancaster, Allwine and Rommel, Washing- 

ton, D. C. 

PICKLING COMPOUNDS— 

American Chemical Paint Co., Ambler, Pa. 

PIPING AND FITTINGS—Acid 
Resistant 


Duriron Co., Dayton, O. 
Haveg Corp., Newark, Del. 


POTS—Lead Melting 
John Robertson Co., Brooklyn, N. Y. 


PRESSES—Hydraulic and 
Mechanical 
John Robertson Co., Brooklyn, N. Y. 


PRESSES—Lead 
John Robertson Co., Brooklyn, N. Y. 


PULLERS—Wire 
Seudder, E. J., Fdry: & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 


PYROMETERS— 


Leeds & Northrup Co., Philadelphia, Pa. 


RECORDERS— 


Leeds & Northrup Co., Philadelphia, Pa. 


REEL AND TENSION STAND— 
Fidelity Machine Co., Philadelphia, Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


REEL CRUTCHES— 


Watson Machine Co., Paterson, N. J. 


REELS AND SPOOLS 
and Shop 
Apco-Mossberg Corp., Attleboro, Mass. 
Stevens Metal Products Co., Niles, O. 


REFRACTORIES—High 
Temperature 
Norton Co., Worcester, Mass. 


RODS—Wire—Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
hio. 











Shipping 








RUST PROOF COMPOUND— 
American Lanolin Co., Lawrence, Mass. 


SHEET—Steel 


Continental Steel Corp., Kokomo, Ind. 
Youngstown Sheet & Tube Co., Youngstown, 
io. 


SKIN PROTECTOR— 
Magnus Chemical Co., Garwood, N. J. 


SOAPS—Industrial and Wire Draw- 
ing 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H. Co., Ine., Homer, N. Y. 


STRIP—Brass and Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 


STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


TANKS—Compound 
Watson Machine Co., Paterson, N. J. 


TANKS—Pickling 
Haveg Corp., Newark, Del. 


TREADS—Safety 
Norton Co., Worcester, Mass. 

TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Fall, O. 


TUBE BENDERS AND FORMERS— 
H. J. Ruesch Machine Co., Newark, N. J. 


VALVES AND FITTINGS—Acid 
Proof 
Duriron Co., The, Dayton, O. 
Haveg Corp., Newark, Del. 


VULCANIZERS— 


Watson Machine Co., Paterson, N. J. 


VULCANIZING PANS— 


Amer. Insulating Mach’y Co., Phila., Pa. 


WELDERS—Spot and Butt 
Micro Products Co., Chicago, Ill. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 


WIRE—Enameled For Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Co., Ossining, N. Y. 


WIRE—Non Ferrous to Specification 
For Special Purposes 
Hudson Wire Co., Ossining, N. Y. 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Spring 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


WIRE—Steel—Also Coppered Steel— 


Also Galvanized Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Keystone Steel & Wire Co., Peoria, Ill. 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


WIRE AND STRIP—Zine 


Metal Industry Works, Poland. 
Platt Bros. & Co., The, Waterbury, Conn. 


WIRE 











Satety i ort n 
Connot des! Wire '§ restr! 
definite is enclos 
ating the and r expose 
whip Pind e mach 
auromatic b xilting 
rop of press against 
bat winch runs the \engin 
of the achin orga" 
coun Co. W or- 
Mass: s. A- 








Sole 


tives 
celdor 





syropeat pepresen™. 
maimedic , CO+s pus- 
f, Germany: 








a # 
ia] Pata | 
f i | FA , ’ ee , VZ Y = 


FOR 


BRIGHT ANNEALING} 


STRIP, TUBING, STAMPINGS and OTHE] 
‘OUS AND NON-FERROUS PRODUCTS 
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Special atmosphere furnace 

bright annealing 40,000 lbs. steel 

tubing per day — automatically 
and continuously. 


The Electric Furnace Company has made a number of outstanding electric and 
fuel fired, continuous, controlled atmosphere, production furnaces for bright | 
annealing wire, strip, tubing, stampings and other ferrous and non-ferrous 
products—also furnaces for scale-free hardening, copper brazing, short cycle ] () i () B . 
malleable annealing, carburizing, nitriding, billet heating and other heating and TOO LARGE 
heat treating processes. 

gp 
Put YOUR furnace problems up to our experienced engineers — with both OR TOO | 
Electric and Fuel Divisions, we are in position to give you unbiased figures and UNI N |] Al 
@ report on the best size and type of furnace for your particular plant and 
products. 
Send for printed matter showing some recent installations. Let us submit a & 


proposal on equipment for the uniform and economical treatment of YOUR 
products. 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PRODUCTION, PROCESS OR PRODUCT 


Ask For Literature Showing Wire Mill Installations. 
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FURNACES a a FURNACES 


FUEL FIRED 








